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Cadillac again awarded the Dewar Trophy 


Europe’s Highest Motor Tribunal pronounces 1914 Cadillac mechanical 
achievements to be greatest of the year, demon- 











strating the advancement of the industry 




















\merican skill 


a Cadillac achievement—it is a tribute from high sources to 
American engineering initiative 


which conducts the contests for the Dewar 


Trophy, is the most conservative tribunal of its type in the world 


Dewar Tropl 


iwarded 


r classic 


distinguished achievement of the year. demon 


trating the advancement of the industry 


unt manufacturing principles as well as performances 


Thomas Dewar, when he instituted the Trophy, had it in mind to seek out, 





Tue Dewar Tropuy 


natiotr 


Because the 


lence 


Because 


Cadillac proved itself to be 
as a complete entity 


each year, the car of super-excellence 


So the awards are as disinterested, and as 
scientific, as the awards of the Nobel Prize 
in a totally different field of endeavor 


We may all of us feel justly reinforced, 
therefore, in our good opinion of this 
splendid American car, the Cadillac 


We may feel that its virtues have not been 
overstated. 


We may all feel that these announcements 
have not overdrawn the advantages of 
the latest Cadillac development, — the 
Cadillac two speed direct drive axle. 


was not merely the point-by-point per- 
ormance of the car over give-and-take 
a thousand miles. 


roads tor 


was not merely the certainty and the en- 
durance of the 


cranking, lighting and ignition. 


electrical devices in self 


It was not merely the remarkable record of 
17.17 miles per gallon of gasoline (not 
withstanding repeated stops and _ starts 
in testing the electric cranking device ) 

It was not alone the astonishing record of 
more than 1,000 miles per gallon of lub 
ricating oil 

It was not only that the two-speed direct 


drive axle was a materiai factor in mak 
ing possible these results; and that it 
gave to the word “luxury” a new mean- 
ing as applied to motoring. 


It was not only the perfect record in the 
shifting of the rear axle gears from high 
to low and vice versa 520 times, by means 
of the electric shifting device. 


No, the Dewar Trophy was awarded to the 
Cadillac for the second time—and the 
Cadillac is the only American car which 
has ever received it, and the only car in 
the world to which it has ever been 
awarded twice—because the Cadillac is 
the Cadillac, because it is what it is, and 
because it does what it does. 


the car of all-around super-excel- 


it proved its dominant characteristics to be those which make most 


for all-around constancy and serviceability. 


Because, as we 


Because, in fact, 


ac Motor Car Co.Detroit, Mich.) 





said, no other car rides or 


lrives like the Cadillac 


s the Standard of the World. 
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Mallet-type locomotive fitted with mechanical stoker; built for experimental purposes. 


Stoking the Locomotive by Machine 


A Large American-built Mallet-type Locomotive for South Afric 


i erepree has recently been introduced on the Union 
of South African railways a large Mallet 
built designs of Mr. D. A. 
Hendrie, the chief engineer of the South 
African railways, 


2-6-6-2 
type locomotive, from the 
mechanical 
experimental purposes. The 
compound and has no 
driving coupled wheels of the 
are of different 


to serve 


engine works on the system, 


superheater, while the 


high and low pressure engines sizes 
(3 feet 10 inches and 4 feet 
tively), in order to increase the hauling capacity on 


total heating 


3 inches diameter, respec- 


the heavy gradients. The engine has a 
surface of 33,385 square feet with a grate area of 49.5 
square feet and a tractive force at 50 per cent cut-off, 
of 45,200 pounds. The 
feet 6 inches, and the total wheel-base of engine and 
tender 66 feet 9 inches, while the total length is 74 
feet 1014 inches and the height from rail level to chim- 
ney stack is 12 feet 10% working order 
the engine 
tender 50 tons 17 hundredweight. 

The most interesting feature in this Mallet 


wheel-base of the engine is 41 


inches. In 


weighs 103 tons 2 hundredweight and the 


type of 


locomotive is its equipment with the “Street” mechani- 
cal stoker, the salient features of which are shown in 
the pictures at the bottom of the page. The tender is 
of the ordinary type, carried upon two 4-wheel trucks. 
It has a carrying capacity of 4,000 gallons of water 
and 10 tons of coal. The tender is fitted with a crusher 
of the moving jaw type, worked by an engine placed 
behind the brake pillar. The fireman shovels the coal 
into the hopper of the crusher, which reduces it to a 
uniform size. The coal-falls from the crusher, through 
a chute, into a receiver fitted behind the drawbar of 
the locomotive, whence it is picked up by buckets work- 
ing on a belt in the pipe and is discharged into the cen- 
tral hopper on the firebox above the firehole door, 
The buckets rise full on the left-hand side, and are 
worked by another small engine placed on the top of 
the firebox on the left-hand side. 

There are three delivery pipes from the central hop- 
per to the inside of the firebox. The delivery of the 
coal is controlled by three steam cocks operated by ad- 


justable cams on the main shaft of the auxiliary engine, 


and can be directed, by means of a conical tray, either 
to the middle or to the right or left coal-feeding pipe, 
whence the fuel is blown into the firebox by the steam 
jets, the force of which is regulated by the cams, so as 
to deposit the coal just where it is required. 

While it is premature to discuss the merits or other 
wise of this stoker, it is claimed to have given better 
so far as locomotives are concerned, than any 
that undoubtedly 
a complicated machine, the fireman having to attend to 
two auxiliary engines in addition to handling the same 
Of course the labor of shoveling from 
the tender into the firebox is avoided, but every 
of coal burned has to be transferred by band to the 

A very noticeable feature of this device 
First there is the crusher working at a rapid 
next the circulation of the 
finally the Maxim gunlike reports of the 
controlling the feeding, which all tend 
to produce a racket that is deafening to one 


unaccustomed to the working of the machine. 


results, 
have yet come under notice. It is 


amount of coal. 
aunce 
crusher. is the 
noise. 
rate, conveyor belt, and 
steam cocks 
to contribute 


.who is 
































Forward end of tender showing the coal crusher. 


Rear view of the locomotive showing the pipes which feed the furnace with coal, 
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The purpose of this journal is to record accurately, 


and interestingly, the world’s progress in scien- 


and industrial achievement. 


simply 


tific knowledge 
Scientific American in the Schools and 
Universities 


F the material which comes daily to the Editor's 


desk, not the least interesting and valuabie is 
the correspondence of what might be called a 
personal character which deals in a critical way with 
the subject matter that appears in our columns. Only 
im editor realizes how’ difficult it is to keep in close 


touch with the needs and tastes of his readers; and cer 


tainly none knows better than he how great is his desire 


it all times to gather just the kind of information which 


is desired, and present it in a manner which shall be 


at once Lluminating and agreeable. The aim and scope 
if the Screntiric AMERICAN is stated exactly in the 
opening italicized words of our editorial columns The 
purpose of this journal is to record accurately, simply, 


and interestingly. the world’s progress in scientific 


knowledge and industrial achievement 


Occasionally readers are moved to write and tel! 


our 


us bow far, in thelr judgment, we are succeeding in our 


tusk as thus set forth; and always these comments are 


always the which have prac 


suggestions 


neted and, as far as may be, followed 


We have been much gratified at the widespread inter 


est which has been awakened by our recent contest 
relative to the Ten Greatest Inventions of the past 
quarter of a century We have received many letters 


from widely scattered localities and from people in 


c.versified walks of life. Thus the professor of English 


Freshman 


it one of our universities writes us: “The 

Noglish In the School of Mining and Engineering of 
this university has been in my charge for some time 
At present I have nearly one hundred students enrolled 
in this class In looking about for an interesting sub 
ject to begin the year’s course, I noticed the contest 
you have been conducting in regard to the ten most 
important patentable devices I asked the class to 


write papers on this subject and to select the one device 


which might be considered the most important. It may 
interest you to know that I received more papers on 
the subject of the wireless telegraph than on any other 


invention.” 
cannot be 
laid 


same corre- 


thai the ScrentTiric AMERICAN 


fur 


As showing 
outside of the lines which it has 
the 
“lt have required the students to select some 
the 


enable them to keep in touch with the present state of 


straying very 


down for itself, we quote again from 


spondent : 


technical) magazine for reading during year, to 


progress in the field in which they intend 
work the 


rolled in the 


to carry on 


their life Out of one hundred students en 


Freshman English class, forty-three ex 


press their preference for the ScrenTiric AMERICAN 
We shail have. monthly reports of the leading articles 
in your paper, followed by some class discussion on 


the material thus presented.” 


the following ex 
a letter received from the vice-principal of 
“May 


help which I constantly 


{propos of the above we publish 


tract from 


school in California: 





a high I express a word of 


appreciation for the 
from the S« 
teacher? My 
with 


great get 


IENTIFIC AMERICAN in my work as a science 
inboratory is equipped with a balopticon 
find 


your journal the best available source for good illustra 


which we can project opaque material. I 


tions on live topics in all branches of high school science. 


“arty all of the pictures can be readily projected as 


they stand, but where details need to be brought out or 
the cut is too dark, it is an easy matter to retouch 
them. Why weuld it not be a paying proposition for 





SCIENTIFIC AMERICAN 


An increasingly 
large number of schools are equipping for opaque pro- 
and I that army of 
students of among 
will 


you to feature such work for schools? 


jection work, am sure the large 


readers 
their 


teachers and science 


will 


your 


gladly welcome anything which make 


work easier and more efficient.” 

“I have read with 
much interest the matter in your current issue relative 
to the the 


writer that the result of your efforts is worthy of a more 


Another correspondent writes us: 


ten greatest inventions, and it seems to 


educational stand- 


therefore I 


permanent presentation, from an 
point, than the series of essays will attain; 
tender this suggestion.” Our correspondent 
that for framing should 


be prepared, both of the inventors and of their principal 


you goes 


on to propose plates suitable 


inventions, and that these should be used to decorate 
the walls of classrooms in our public and high schools, 
taking the place of the less appropriate illustrations 
with which these walls are covered, and in some cases 


disfigured 

Now, although it does not come within the province 
of such a journal as ours to do work of the kind sug- 
gested, our correspondent has raised a question which 
we commend to the school boards throughout the coun- 
try In an age so thoroughly scientific and technical 
as this, the average mural decorations in our public 
high that appropri- 


ateness and deep interest which modern facilities make 


and schools are sadly lacking in 


it so easy to provide. 


Twenty-five-knot Battleships 


E have a correspondent 
to give some description of the latest type 
of British battleship of 25 knots speed. In 
the remarkable fighting 
for they combine with the speed 


been requested by 


some respects these are most 
ships of modern times ; 
of the cruiser a battery of guns of exceptional size and 
The programme of the British for the 
year 1912-1913 for five what is 


known as the “Queen Elizabeth” class. 


pews. navy 
battleships of 


Not much has 


called 


generally 
be. It 
be repeated in later 


been published about these ships, nor is it 


understood what remarkable vessels they will 


is our opinion that they will not 
and indeed it is stated that already the British 
have decided to return to a ship of smaller 
speed in their pro- 
The “Queen 


Classes ; 
Admiralty 
displacement and more moderate 
gramme of construction for the next year. 
Elizabeth,” according to information published in Brit- 
640 feet in length 


far as 


ish technical journals, is over all, 


which brings the ship, at least so her length is 


concerned, into the cruiser class. Her displacement is 


to be 28,000 tons. The ship is to be equipped with Par- 
sons turbines capable of developing about 50,000 horse- 
the and fine 


model of the ship, is expected to give her a speed under 


power, and this, in view of great length 
ordinary conditions of 25 knots, which, as everyone will 
recognize, is something altogether unprecedented in a 
battleship. 

The armament also marks a great departure from exist- 
She is to carry eight 15-inch guns mount- 
all 


system, on the longitudinal center line of 


ing practice 


ed in four according to 
the 
the ship 


It weighs 96 tons and fires a projectile weighing 1,950 


two-gun turrets, placed, 


American 
The 15-inch piece is a most powerful weapon. 
pounds. How great an advance this is will be under- 
stood by comparing its dimensions with that of the 13.5- 
the latest ships of the British 
projectile of 1,400 The 


weight of the 15-inch gun is 96 tons, as against a weight 


inch gun, mounted on 


navy, which fires a pounds. 





of 76 tons for the 13.5-inch gun. The muzzle velocity 
is not high, being only 2,500 feet per second, but the 
muzzle energy is over 84,000 foot-tons. 

The armor protection will be just under 14 inches 
for the water-line belt and somewhat heavier on the 
turrets, slightly exceeding in this respect our own 
“Nevada” and “Oklahoma,” which hitherto have been 
the most heavily protected ships in any navy. The 


“Queen Elizabeth” and her four sister ships will carry 


a secondary battery of sixteen, fifty-caliber 6-inch 
guns. and she will also mount guns for protection 
against airship attack from above. We are not sur- 


prised to learn that this class of ship will not be re- 
The large amount of weight 
the power, in order 
to secure 25 knots, might better be given to the armor 
This would be in line with the 


policy which we have steadily, and as we believe very 


peated in the British navy. 


which must be allotted to motive 


protection or guns. 


wisely, followed in our own navy, where the speed is 
moderate and the armor and armament very powerful. 


Universal Time Keeping 
HE achievement of regular wireless communica- 
tion the the Eiffel tower 
in Paris and the naval radio tower at Arlington, 


between station on 
Virginia, transmitting time signals between the two sta- 
marks an important stage in the progress of ac- 
curate determinations of longitude. For a 
weeks experiments were conducted in the transmission 
of these signals before satisfactory results at- 


tions, 
number of 


were 
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tained, but after interference from other apparatus was 
eliminated, and atmospheric conditions became favyor- 
able, it was found practicable to maintain coincident 
beats between the clocks of the Paris and the Washing- 


ton observatories for several minutes. This result was 


reached on November 20th, 1913, a date which may 
well be compared with September 18th, 1764, when 
John Harrison demonstrated the successful operation 


of his chronometer. 

The joint work of the French and American commis- 
the will 
forward with increased efficiency, and a higher degree 
the 
be expected, to 


sions for determination of longitude now go 
of precision in determination of many 
may nothing of the 


for the development of greater accuracy in navigation. 


positions 
say possibilities 

It was long understood that differences in longitude, 
being proportional to differences in time, needed only 
precise and accurate timepieces for the solution of this 
Newton urged the 
reliable chronometer, 


most practical problem. necessity 


for the development but it 
was not until Harrison produced his instrument that a 


of a 
definite commercial device was offered. It is generally 
understood that the principal improvement in timepieces 
introduced by 
balance, 
a minimum, but it is believed that another point 
developed by him which is of much wider importance 
than with the chronometer. Ordi- 
narily it that the thing to be at- 
tained was a timepiece which should have a very small 


Harrison was that of the compensating 


enabling temperature errors to be reduced to 


was 
its 


appears in use 


was assumed great 
in other words, a watch which should keep 
The navigator, carrying such a watch 


error, or 
very good time. 
would always have with him the time of a definite posi- 
tion, such as Greenwich Observatory, and by determin- 
upon the 
difference in 


local time by observations 
could thus find the 


between his own position and that of Greenwich, allow- 


ing his sun or 


stars he longitude 


ing fifteen degrees for every hour, or one degree for 
every four minutes of time difference. 

Harrison knew, what every instrument maker now 
realizes, that it is impracticable to make an instru- 


ment which shall be without error, but he also appreci- 
ated the most important fact that while he could not 


make an errorless instrument, he might make one of 
which he could make an exact determination of the 
error, which was just as good. He thus set himself 


about to make a watch, not to keep absolutely correct 


time, but to have a uniform rate of error. A chronom 
eter which loses precisely two seconds a day is as good 
lose at all, since the correction 


as one which does not 


of two seconds for every day enables the correct read- 


ing to be made for every day of the voyage. Since 
Harrison’s time the chronometer has been much im- 
proved, but the reduction in the time of voyages has 


also made the necessity for long time corrections less 
Since modern vessels carry several chronom- 
from the 
unreliable 


necessary. 


deviation uniform rate is 


and the 


eters, any serious 


readily detected, instrument elim- 
inated. 
The most interesting example of longitude determina- 


tion by the use of the chronometer is associated with 


another scientific development which was far from be- 
ing appreciated until long years afterward. When the 
“Beagle” left England, in December, 1831, her com- 


mander, Captain, afterward Admiral Fitzroy, was the 
prominent scientist on board, and the principal equip- 
ment of the ship was supposed to be the twenty-seven 
chronometers, carefully rated; the voyage being under- 
taken principally to determine the longitude of numer- 
ous islands and other points in the south Atlantic and 
Pacific. 

The important work thus accomplished has been some- 
what overshadowed by the fact that the young natural- 
ist of the expedition, Charles Darwin, whose work was 
practically an afterthought, employed his opportunities 
so well that the appearance of the Origin of Species, 
twenty-five years later, is usually coupled with the idea 


of the voyage of the “Beagle. 

With the development of the electric telegraph the 
determination of differences in longitude of places be- 
tween which wires could be run, became a simple opera- 
tion, since the velocity of time communication became 
so great as to supersede the less accurate method of 
carrying timepieces bodily between the various points; 
and repetition and reversal of signalling enabled errors 
to be eliminated from this method. 

As soon as the Atlantic cable was put into success- 
ful operation its applicability for the determination of 
time differences between points in Europe and America 
became evident, and so the work until 
now the methods of radio-telegraphy are being drawn 
into service. 

While the difference in longitude between Paris and 
Washington is already sufficiently well known for all 
practical purposes, the establishment of a regular wire- 
less time service, covering the wide areas served by the 
*aris and the Arlington stations will enable numerous 
stations in the West Indies, in Central America, and 
in South America, to be equally well served, and these, 
in turn, will serve their various territories 


has gone on, 
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Engineering 


Semaphores Regulate Street Traffic.—Experimental 
tests have been made this fall in Chicago of a semaphore 
signal for the control of street traffic at the crossings. 
The semaphore is broadly similar to those used in 
railroad service. It is operated by the policeman on duty 
at the crossing and it can be seen fully a block away. 
There should be a future for this device, especially at 
the intersection of the busiest main thoroughfares of 
congested cities. 


Government Protects Naval Secrets.—The United 
States Government has brought suit against the E. W. 
Bliss Company, which owns the patent for the Bliss- 
Leavitt torpedo in France, Japan and England. The 
company wishes to give the details of its system to 
Whitehead & Co. of England. The United States 
Government, insisting that it owns a proprietary in- 
terest in the torpedo, is seeking to prevent this dis- 
elosure. 


Engineering Reducing Corrosion in Pipes.—It is 
observed that the gases which water holds in solution 
have a marked effect upon the wear of iron and steel 
tubes, and if the oxygen is eliminated, the internal cor- 
rosion of piping is lessened to as much as one tenth part 
in certain cases. Following this method the hot water 
piping used for central heating systems can be pro- 
tected and will last much longer. At the top of the 
hot water pipes is mounted an air separator of suitable 
design which serves to remove the dissolved air. This 
is found to be very efficient. 


Substituting a Steel Railroad Bridge in Five Minutes. 
—A steel bridge was recently removed and replaced by 
another, near Victor, N. Y., on the Lehigh Valley Rail- 
road, in the remarkably short space of under five 
minutes; and this was done without any delay in the 
traffic. The new bridge which was put in place complete, 
even to its ballasted tracks, is a plate-girder structure, 
with a span of 103 feet. The main girders are 10 feet 
high, and it has a solid concrete floor. This mass was 
rolled into place in three minutes and was ready for 
immediate use. The old bridge was rolled out of the way 
in a minute and three quarters. 


Feed Water Heating.—The new Brooke high 
velocity feed water heaters are claimed to deliver water 
20 degrees hotter than the usual heaters, and gain a 
considerable saving of fuel. When working with ex- 
haust steam it is known that heaters find a difficulty 
in delivering water hotter than 170 to 180 deg. Fahr. 
when working at maximum capacity. With the new 
system this can go as high as 200 deg. Fahr. Such 
heaters are made in vertical and horizontal types and 
work equally well on live and exhaust steam, a very 
economical arrangement being to have an exhaust and 
a live steam heater working in conjunction. 


Steam Meter.—It is a well-known fact that a large 
amount of steam is wasted in many plants, and as this 
waste occurs in ways which cannot easily be detected, 
it would be of value to have an efficient steam meter. 
This is also useful for plants which deliver steam for 
different purposes in a works, in order to reckon the cost 
in each department. The new Curnon steam meter is 
now proving to be quite a benefit to steam users. It 
operates by means of a small plug inserted in the steam 
piping which carries bent tubes placed in the path of the 
steam, these being connected by small pipes to a chart 
recorder. The recorder itself can be placed at any 
reasonable distance from the steam piping. 


To Record Aeroplane Vibrations.—The vibra- 
tions which are produced by machines ean be recorded 
upon a drum by well-known devices; but when it comes 
to recording the vibrations of an aeroplane framework 
which is in movement in the air and thus has no fixed 
point of support, the matter is much more difficult. 
A recent apparatus made by the Due de Guiche con- 
sists of a small air chamber covered by a diaphragm 
which is weighted by a heavy disk. The inertia of the 
metal disk serves instead of a fixed point, so that the 
air chamber transmits the different air pressures due to 
vibrations, by a flexible tube, to a second diaphragm 
chamber, provided with a metal point which makes a 
record on a drum. We expect to describe this device. 


A Ten Thousand Seven Hundred Ton Auxiliary 
Sailing Ship.—Another of those large and handsome 
sailing ships which remind us that the days of sail 
power are not altogether passed, has been launched 
by the Société Anonyme des Chantiers et Ateliers de la 
Gironde, Bordeaux. She is a five-masted ship, carrying 
a sail spread of 70,000 square feet. Her length is 430 
feet, beam 55 feet 9 inches, depth 28 feet 2 inches, loaded 
draught 24 feet, and when loaded her displacement 
is 10,700 tons. The ship has the large carrying capacity 
of 6,500 tons. Under sail spread in strong winds, this 
ship is capable of making 16 knots or over. She is fitted 
also with Schneider-Carels-Diesel oil engines of 900 shaft 
horse-power, whieh are estimated to give the ship a 
speed of 10 knots. 





Electricity 

Gloves for X-ray Work.—The protecting gloves 
which are generally in use for X-ray work are ordinary 
gloves having applied on the back a layer of lead- 
containing rubber, as lead is known to stop the rays. 
But this layer is somewhat stiff and lacks suppleness, 
and besides it is only the back of the hand that is pro- 
tected and the palm and sides which are often exposed 
to the rays have no such shield from their action. A 
French inventor makes use of a fabric which is much 
more flexible and it protects the whole of the hand from 
injury by the rays. The new fabric is woven from silk 
which is heavily “sized” with a lead composition, so 
that it contains three times its weight of lead. This 
tissue has the advantage of being much more elastic 
than that which has been used up to the present, and 
acts as a very good screen for the X-rays, especially 
when the back portion is reinforced. It will no doubt 
render good service to operators, who always run the 
risk of severe burns. 


Electrical Protection of Ships’ Hulls.—That the cor- 
rosion of the exterior of ships’ hulls is very largely due 
to electrolytic action is pretty extensively recognized. 
The joined plates, immersed in sea water, form so many 
battery cells owing to the chemical dissimilarity of the 
plates, and in each such cell the positive plate becomes 
pitted. It is well known that boilers, condensers and 
the like may be protected against electrolysis tending 
to destroy them by attaching plates of zine in their 
interiors, since by the electro-negative relation of the 
iron of the boiler or condenser to the zine the latter is 
corroded and the iron rendered immune from corrosion. 
The new method of protection of the hull is to make the 
latter electro-negative to a specially disposed iron anode 
set in the hull in contact with the sea water. The 
special anode or anodes, insulated from the hull, are 
connected to an electric generator the other pole of which 
is grounded on the hull. In this way the destructive 
action of the sea water is directea to the anodes alone; 
and the merit of the idea lies in the fact that these anodes 
are easily and cheaply renewed when necessary. 


Generator of Record Size.—While we are familiar 
with large alternators for use with steam turbines of 
25,000 horse-power, and there are several projects on 
foot for machines of as high as 40,000 horse-power, 
the size of continuous current generators has not followed 
the recent progress in designing large machines. This 
is due to difficulties of construction inherent in this class 
of dynamo, especially as regards commutation. A 
machine recently built in France is of 4,400-kilowatt 
capacity, which appears to be the record for size. It 
was built at the extensive works of the Société Alsacienne 
at Belfort and will soon be running at the central plant 
of the Longwy Steel Works. The machine is a generator 
on the 3-wire system with 480 volts maximum, and 
furnishes a current of 9.170 amperes, working at a 
standard of 94 revolutions per minute. Of the usual 
multipolar type, the field has 24 poles and also a set of 
commutation pules. Exterior diameter of this giant 
machine is about 18 feet and the tutal weight 86 tons. 
The rotating part weighs 38 tons. The present generator 
is to be coupled direct upon a gas engine. A second 
machine of the same kind is now under construction. 


Diesel Engine for Electric Generators.—The use of 
different kinds of prime movers for driving electric 
generators has also led to special designs of dynamos 
in order to operate under the best conditions. For 
instance, when the steam turbine came into use, an ap- 
propriate form of dynamo was thle result, differing from 
what was used with the steam engine. Now that the 
Diesel crude oil engine is largely in use as a source of 
power, a re-design of dynamos is a natural consequence, 
for the working conditions of the gas or oil engine differ 
from what prevails in the steam engine. In fact the turn- 
ing moment of such engines is not as uniform as that 
of the steam engine, and it is also necessary to com- 
pensate for occasional back-fires. A greater flywheel 
effect is thus necessary than for a steam engine with 
the same number of cranks, especially when it comes to 
running alternators in parallel. In general engine 
practice the alternator is mounted on the engine shaft 
so as to make a compact group, but to increase the fly- 
wheel effect of the rotor as desired for the Diesel engine 
would mean a heavier rotor in case of dynamo of small 
diameter, or if the rotor is given a large diameter this 
unduly increases the size of the alternator. The Oerlikon 
works overcome the difficulty by an original design 
which consists of mounting an outer rotating field upon 
the engine shaft next to the engine so as to form the 
flywheel, this part being cup-shaped or overhanging, 
and inclosing the inner fixed armature which is mounted 
on a side bracket foundation plate placed at the outer 
side along with the bearing, this design resembling 
the familiar form used as a horizontal machine for 
hydraulic turbines. As the outer field carries a heavy 
rim to make up the flywheel, it is seen that as the rotating 
part is now on the outside it affords a greater wheel 
effect for a given diameter of dynamo. Such Diesel 
groups are built up to 1,500 horse-power size. 
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Col. W. C. Gorgas, U. S. A., famous for his sanitary 
achievements in Cuba and Panama, has been invited 
to advise on sanitary conditions at Johannesburg, South 
Africa. 


A Natural History Reserve in Tunis.—It is reported 
in the London Times that the government of Tunis is 
about to establish a reserve to give refuge to the, at 
present, rapidly disappearing fauna of that country. 
It will include about 4,000 acres of wild mountainous 
country and an adjoining marsh of 5,000 acres. 


Ammonia Bombs are being used on some of the 
national forests in this country to extinguish forest 
fires, especially in connection with brush fires, where the 
fire-fighters cannot get near enough to the burning area 
to beat out the flames. It is said that each well-exploded 
bomb will extinguish fire in a circle of about five yards 
diameter. 

Sir Aurel Stein, of the Archwological Survey of India, 
is about to undertake archwological and geographical 
investigations in central Asia and western China, in 
continuation of the remarkable work he did in those 
regions between 1906 and 1908. His journey to the 
border of Chinese Turkestan by way of the Pamirs will 
take him through the Darel and Tanjir territories, 
which have not heretofore been visited by a European. 

The Calosoma Beetle, an imported natural enemy 
of the gypsy moth, is found to be multiplying very fast 
in the moth-infested territory of Massachusetts and 
seems likely to do much toward keeping this pest in 
check. This is only one of a dozen or more species «f 
insects that are being used in the moth campaign, s» 
that, as American Forestry points out, the outlook is 
decidedly encouraging. 

The King of England as a Meteorologist._The 
London Times reports that King George has requested 
the Meteorological Office to supply him regularly with 
its daily weather map. Sir Frederick Ponsonby, in 
transmitting this request, explained that “‘his Majesty 
has always taken a great interest in the chart and 
details concerning the barometer since he was on board 
H. M. 8. “Thrush.’” The King is patron of the Royal 
Meteorological Society. 

A Census of Greenland taken October ist, 1911, 
shows a population of 13,459, as compared with 11,892 
in 1901. The increase in the intervening ten years was 
the largest on record. There is practically no immigra- 
tion, and the Eurcpean population numbers only 384, 
of whom 70 were born in Greenland, 286 in Denmark 
4 in the Faroe Islands, and 24 in other lands. The 
largest settlement is Sydproven, with a population of 
766; the smallest, Skansen in North Greenland, with a 
population of 46. 

A Botanical Exploration of Amboina, in the Duteh 
East Indies, has been undertaken by the Philippine 
Bureau of Science with the interesting object of collecting, 
in their original localities, as many as possible of the 
plants described by G. E. Rumpf (Latin, Rumphius) 
in his monumental “ Herbarium Amboinense,” published 
in Amsterdam in 1741-1755. This work is of funda- 
mental importance in the systematic botany of the 
Indo-Malayan region, on account of the large number 
of species founded on Rumpf’s descriptions, but the 
identity of these is still uncertain in a great many cases. 
Dr. C. B. Robinson, of the botanical staff of the Bureau, 
is in charge of the explorations. 

Karakul Sheep in Canada.—Consul Wesley Frost, 
stationed at Charlottetown, Prince Edward Island, 
reports that a small flock of karakul sheep is to be im- 
ported into that province from Texas. Prince Edward 
Island has recently achieved considerable notoriety 
through its remarkably lucrative fox-breeding industry, 
and leading raisers of foxes are backing the new enter- 
prise. It is proposed to cross the karakul sheep with the 
long-wool sheep of the island, which are celebrated for 
the fine luster and strong fiber of their wool, in the ex- 
pectation that a strain‘of hybrids will result having the 
tight curls of the karakul at birth together with the 
gloss and strength of the local breeds, 

The Evolution of the Elevator has not progressed so 
far in Europe as in this country, partly, perhaps, because 
the symmetry of European cities is not yet ruined with 
the skyscraper, so that the elevator is hardly anywhere 
an absolute necessity. An American consular report 
points out the fact that in the Old World these con- 
trivances are still regarded chiefly as means of carrying 
passengers up, not down, an idea expressed in the names 
“elevator,” “‘lift,”” and “‘aseenseur,” used, respectively, 
in America, Great Britain, and France. The com- 
monest type of elevator met with in medium-priced 
hotels in France and Germany is controlled by a series 
of push-buttons on the outside at the bottom of the shaft. 
A person wishing to go to the third floor enters the car, 
and an attendant who remains at the bottom pushes 
button number three, the car stops-at that floor, and the 
passenger, on leaving the car, calls down the shaft that 
the car is free. There is no corresponding provision for 
coming down—stairs are for that purpose. 






































PIVUE pro recently made in developing the spheri 
! cal balloon and especially the airship for military 
or other uses, has caused increased attention to be paid 
to methods for producing hydrogen gas in large quan 


tities to meet the growing needs and in a sufficiently 
pare state. Of late the extensive use of airships in some 
countries as a part of the army outfit, has led to a 
search for snitable hydrogen-producing plants especially 
adapted fur military use. Fixed hydrogen plants are 
of course useful in connection with aeronautic estab 
lishments and army centers, but what is especially valu 
able now tis a portable outfit of this kind which can 
follow the army's movements throughout the country 
so that the airships can be supplied in the best manner 
Ky the adoption of a hydrogen plant mounted upon rail 
road cars such as we represent here, it will be seen that 
the effective work of an airship will be at once in 
creased, owing to the fact that it is constantly kept in 
good order by the available supply of gas. Wanting 
this, the airship would often be laid up, or at least 
subject to more or less delay in carrying out its work 


A hydrogen piant of the present kind not only serves 


for aeronautic purposes, but the gas can be supplied 
from either fixed or movable plants for use in different 
industries developed within the last few years, such as 
electric weiding of plates or bars, and similar work for 
which a considerable amount of hydrogen is needed at 
present, also for cutting of plate iron by the hydrogen 
blowpipe. The hydrogen-producing methods used main 
ly up to now are purely chemical, electrolytic, or regen 
eration processes, but all have their disadvantages as 
compared with the present oil gas method which is 
used by the inventors In some cases the first cost or 


operative expenses are high, and in others the gas needs 
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Portable Plants for Military Use 


to be produced on the spot where hydraulic or other 


cheap electric power can be employed or in the other 


cases where a water gas plant can be installed to ad 


vantage. In such cases the hydrogen needs to be trans- 


ported in steel bottles under pressure, which is an added 


cost. Some processes do not give a pure enough hydro 


gen, one which shall be free from arsenic and chlorine, 


and it is known that arsenic has caused even mortal 


accidents in this way. As to chlorine, the gas for use 


in airships must be free from it, for chlorine attacks 


the balloon envelop. 


According to the new German hydrogen process de- 
vised by Rincker and Wolter, the gas can be produced 


in any suitable place and the plant occupies but a small 


space, with a very cheap production. At the same 


time the compact shape of the apparatus makes it very 


well adapted for mounting upon cars so as to give a 


portable plant for airships. In fact, it appears that 
the German army is much interested in the present 
method and expects to use it for supplying airships of 
its numerous fleet. The gas which is produced in this 


apparatus has but a small percentage of nitrogen and 


has a specific gravity of 0.087 to 0.092. The operation 


is based upon the use of crude oil to produce the gas, 


so that a supply is easy to have. Instead of this, the 


producer can also be made to work upon benzine, refined 


oil, benzol and the like. Heating is done by the use of 
coke, as a general rule, although this can be replaced 
by charcoal. In the large engraving will be seen the 


general makeup of the plant mounted upon two railroad 


cars such as is designed for use in 


the field in army 


operations. In this apparatus the first part consists of 


the gas producer layout which is mounted in complete 


shape upon the front car, while the second car has the 
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he Manufacture of Hydrogen Gas for Spherical Balloons 


By the Paris Correspondent of the Scientific American 


remainder of the plant, including the cooler, serubber. 
and other purifying devices. This second part of the 
apparatus is especially needed for giving pure gas which 
airships require, as otherwise it need not be as elabor- 
ate for use in other industrial processes where less pure 
gas is needed. 

The main apparatus on the front car consists of a 
pair of gas producers. Each of these has a heavy 
plate iron casing which is lined with firebrick. To 
remove slag and ash, there are two doors in the front 
which are kept closed while the gas is being produced. 
On the top of the apparatus is a hopper for use in feed- 
ing in the coke. At the bottom of the producer are 
good-sized pipes which bring in the air blast from 
the blowing chamber. The first of the two producers 
also has an oil spray device for introducing the oil at 
the top part. The producer is filled up with coke as is 
usual in such cases, and hot air is sent in at the bottom 
coming from a steam turbine driven blast fan, this 
being worked by the steam from the locomotive. If need 
be, the blast fan can also be driven by a gasoline motor 
or crude oil engine of the usual kind in the case of 
the portable plant, or with a stationary plant a gas 
engine, electric motor or any suitable mechanical drive 
can be used. 

Oil for the spray is supplied by a suitable oil pump 
which feeds from a large tank on the car. It is neces- 
sary to heat this oil before feeding it into the producer, 
and the steam from the turbine is brought to the tank 
for this purpose, so that the heating is economically 
done. At the start of the apparatus, both producers 
are filled with coke and fired up. By the use of the 
hot air blast the coke is brought to a white heat, and 


(Concluded on page 463.) 























Acid cleaner. 





Dry cleaner. 


























The washer. 














Portable hydrogen plant of the Experiment Corps of the German Army Engineers in the field. 
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A 200-ton crane lifting a complete turntable on board the British dreadnought “Monarch.” 


FINISHING A BATTLESHIP AT THE ELSWICK WORKS 


Some Notes on the Armstrong Works 


A Pioneer in the Development of Modern Ships, Guns, and Armor 


N speaking of the great engineering firms of the pres- 
ia day, there are Certain names that may be termed 
generic. Such, for instance, are those of Edison and 
Westinghouse in this country, Krupp in Germany, and 
Vickers and Armstrong in England. It is beyond the 
compass of this journal to give any ex- 
tended description of a works which is 


ty, he spoke to his audience of the dense crowds that 
had collected in 1844 to see his hydro-electric apparatus, 
a crowd so dense that he had to enter the lecture room 
In 1846 the Royal Society elected 
fellow, and about the same 


through a window. 


draulic crane was erected upon the Neweastle quay 
So successful was this, that in 1847 an engineering es 
tablishment was opened upon the Tyne at Elswick. 
The success of the hydraulic crane was immediate and 
widespread; and upon the heels of this followed Arm 

strong’s invention of hydraulic mining ma- 

chinery. The invention of the accumula- 





so intimately associated with the last- 
named engineer: it is our purpose merely 
to give a few historical notes on the foun- 
dation and growth of the Armstrong 
concern, and a brief description of some of 
its output, as pictured in the accompany- 
ing illustrations. 

To many who read these lines it will 
come as a surprise to learn that Lord 
Armstrong, the founder of the great works 
under consideration, started in life as a 
lawyer. But if he was a lawyer by pro- 
fession he was an inventor by instinct 
and natural endowment, and as early as 
the year 1836, his thoughts turned to the 
promising possibilities of water as a mo- 
tive power, and for several years he de- 
voted his very keen mind to the study 
of hydraulics. As the outcome of this, in 
1845, we find him lecturing to the Literary 
ard Philosophical Society of Newcastle-on- 
Tyne, on the “Employment of a Column 
of Water as Motive Power for Propelling 








tor, which rendered it possibile to employ 
hydraulic power where there was no nat 
ural head of water, gave a great stimulus 
to the new invention. 

The outbreak of the Crimean war 
brought Elswick for the first time in touch 
with the British War Office. The heavy 
artillery of the British Service had made 
practically no advance since the time of 
the Peninsular campaign and the battle 
of Waterloo, forty years before. Arm 
strong, with that distinguishing faculty of 
transferring his whole energy and atten 
tion to various subjects in turn, new be- 
came completely absorbed in the study of 
guns, carriages and projectiles. in 1854, 
soon after the battle of Inkerman, he de- 
signed and built a three-pounder built 
up gun which is still on exhibition as a 
historical relic at Elswick It consisted 
of a core of steel enveloped in coiled tron 
cylinders shrunk one above another. The 
gun was rifled and breech-loading and car- 








Machinery ;” and a year later he exhibited 


ried a movable ventpiece. In bringing this 


his hydro-electric machine. Half a cen- Instantaneous photograph showing the incandescent fragments of a shell gun into general use there was the usual 


tury later, lecturing before the same socie- 


which has broken up against a plate. 


government apathy and inertia to over- 
































Pair of heavy guns on their turret turntable—hydraulic 
mounting. 


To save room, this torpedo tube receives its torpedo from the side instead of 


through the breech. 
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come, but ultimately a committee reported in favor of 
the Armstrong system on every point; indeed, there was 
system in existence laid before 
an entirely new system of field artillery, 


no rival Armstrong 
the committes 
embodying in the gun a standard of accuracy and range 
hitherto unknown, and providing a piece that was com- 
plete with carriages, projectiles and fuses. 

The distinguished inventor now entered the govern- 
service with the title “Engineer of the War De- 
‘and he at once made a gift of his gun pat- 
ents to the Just at this period the Elswick 
was formed, and shortly thereafter 


recog 


nent 
partment 
nation 
Ordnance Company 
Armstrong was knighted by the government in 


‘ 


nition of his abilities and services, 


In 1868 the British government repudiated their ar- 


rungement with thé Armstrong Company and it was not 
Elswick experts suc 


type 


fifteen later that the 


forcing upon the government 


yeurs 


until 
ceeded in their new 
of gun, a type which with certain modifications is now 
adopted all over the world. 

In 1800 the Department of 
and shortly thereafter there joined the staff of 
Noble, a 


destined to become 


Ordnance Elswick was 


started 
young artillery 


the company a certain Capt 


officer whose pame was ultimately 
famous as the leading expert on explosives in the world. 
Noble is to-day 


Elswick, and chairman of the company. 


Nir Alfred head of the huge ordnance 


department at 
orders, the began to 


government company 


trade 


Rbreft of 


establish a foreign which has since grown to 


enormous proportions. Up to date, the Armstrongs have 
built for the Japanese Navy 13 ships, for the Chinese, 
2°: for the Brazilian, 11; for the Chilean, 2; and for the 
iritish Navy 4 ships The total output of the firm 
io date numbers 135 warships, with a total displace- 
ment of 565,020 tons and a total horse-power of 
LAST SOT 

As a result of Capt. Noble’s researches and experi 

ental ork, there came about a revolution of the 

hole science of gunnery; for by the introduction of 
slow-burning powder, he opened the way for the con 


This 
conipleted and brought to the notice of the British gov- 
April, Subsequently, that notable 
Whitworth, with the Arm 
was formed under 
Whitworth & 
opened up a branch for 
tay of Naples, where 


struction of an entirely new type of gun. was 


ernment tn 1877 


gunman ker, 


amalgamated 
strong Company and a pew company 


the title of Sir W. G 


ISS5 


Armstrong, Com 


pany In Armstrong 
Italian work at Pozzuolli on the 
for twenty-six years guns and mountings have been built 
and Limitations of space 
narrative of the development of 


must 


for the Italian army navy 
any further 
the varions branches of this firm, and it 
that in Newcastle alone, 120,000 men, women and 


are dependent on the Elswick works for their 


prevent 
suffice 
to Bas 
ehildren 
subsistence 
(me of the 


ordnance We 


departments of this firm is that 
illustrations 


iargest 


devoted to present show 


mounting the large-caliber, wire- 
manufactured in such 


navies. In 


ing the method of 


wound naval which are 


arge numbers for the British and foreign 


Kunis, 


our own Davy we use a purely electric method of control, 
both for training and elevating. The British have 
always used and still adhere to the hydraulic method, 
which they claim gives excellent results in speed and 
uceuracy A striking illustration is the one showing 
a photograph taken at the instant of impact of a 9.2- 
inch shell against a Krupp plate. The work done upon 
the plate and the projectile resulting in the generation 
shown in this pic- 


of intense heat is graphically 


The particles of steel dust and fragments, high- 


very 
ture. 
been caught by the camera as 
white-hot, in all directions. The 
of the latest pattern 
designed for underwater use aboard ship. In oréer to 


iy incandescent, have 


they were scattered, 


torpedo tube illustrated is one 
reduce the size of the torpedo room, the tube is formed 
in two halves, one of which can be unlocked and opened 
laterally as shown, to allow the torpedo to be inserted 
from the side. The tube is then closed up and locked 
by the manipulation of levers shewn to one side of the 
iaunching tube 

Warships built at the Elswick works have to pass 
a high level bridge, farther down the Tyne, on 
their way to the sea. Hence the peculiar appearance 
of the tripod mast of the ship, shown in our engraving. 
It will be seen that the mast is broken at the level of the 
smokestack, the top half of it being carried temporarily 
upen seaffolding, and subsequently riveted in position. 


below 


The Use of Cocoa Shells as Fodder for 
Cattle 


USE has been found for the cocoa shells which are 

4A a by-product of the chocolate industry in France 
The cows like it and it is nourish- 
raving much the character as wheat 


as fodder for cattle. 
ing and fattening, 

vran, but it is thought by some authorities to lessen the 
milk yield, though not lowering (but even increasing) 
its fatty 4 report on the subject has been 


made by an 


content. 
agronomic engineer named Lucas to the 
of Agriculture of France. The ques- 


National Society 
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tion is to be further studied and is of importance, as 
this product consists of no less than three to five mil- 
lion kilogrammes yearly, according to Les Annales. 


The Problem of High Speed in Ships 

why, in the higher 
add another 
To the naval 
Not 


so to the layman, who, generally speaking, cannot un- 


N** many people understand 

i ranges of speed, it is so difficult to 
knot or two to the speed of a fast ship. 

architects of course, the problem is a simple one. 
derstand why such a great increase must be made in 
the horse-power to gain the last knot or two. One of 
the most lucid explanations, of a popular character, of 
this problem is contained in the last issue of the Ship- 
ping World, in the form of an article contributed by 
a member of the Institute of Naval Architects of Great 
Britain. We republish the diagram accompanying that 
article, and the following is a digest of the paper. 

The writer (M. I. N. A.) of this article was prompted 
to take up his pen by observing the ridiculous press 
statements as to the speed of the “Queen Mary,” the 
latest of the British battle-cruisers, when she was on 
her trial. She was designed for 28 knots, and it was 
alleged in the press that she attained a speed of 35.7 
knots and was expected to do better when the crew 
became more familiar with the ship. 

In order to indicate what expenditure of power is 
involved in increasing the speed of a vessel, the accom- 
panying diagram prepared, showing the 
power necessary to drive a ship of the dimensions of 


was horse- 
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The shaft horse-power of a battle-cruiser at vary- 
ing speeds. 


the “Queen Mary,” 660 feet long, with a displacement 
of 27,000 tons, at speeds intermediate varying between 
19 and 36 knots. At the designed speed of 2S knots the 
total shaft horse-power to be developed is 70,000. In 
order to reach the speed she has been credited with, 
35.7 knots, the shaft horse-power necessary would be 
about 244,000, that is, about 3% times the power that 
she was designed to develop under ordinary circum- 
stances. That the machinery could never develop any- 
thing like this, needs no demonstration. The diagram 
shows that at 28 knots the horse-power is 70,000; at 29 
knots, increase of 15.7 per cent. At 35 
knots the horse-power is 213,000, at 36 knots 258,000, or 
an increase for this advance of 21.1 per cent. We can 
thus see that, at the lowest speed, 11,000 horse-power 
is required to increase the speed by one knot, and at 
the highest speed 45,000 horse-power is required to get 
the same increase. Furthermore, the writer tells us 
that this is by no means an extraordinary case; for in 
the case of some ships it would take double the power 
It is possible that 
horse-power of 


§$1,000—an 


to increase the speed by one knot. 
the “Queen Mary,” with a designed 
70,000, has reached 29 knots and a trifle beyond, but 
that in itself is an exceedingly good performance. 

The resistance to motion of a ship through the water 
consists practically of two parts—the frictional resist- 
ance due to the rubbing of the water against the under- 
water part of the ship, and the resistance caused by 
wave-formation. At the higher speeds, large waves 
are formed—that is to say, heavy masses of water are 
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continuously being lifted above their normal level; and 
this, as anyone can understand, requires a correspond- 
ingly large expenditure of energy. At 


frictional horse-power is greater: at 


low speed, the 
about 27% 
the frictional and wave-raaking horse-power are equal. 
After that the frictional horse-power increases a little 
faster than the speed, and the horse-power necessary 


knots 


to roll up the ever-increasing waves formed by the 
ship’s progress rises at an enormously accelerating 
rate. 


Is the Panama Canal Liable to Damage by 
Earthquakes ? 
By Charles Davison, Sc.D., F.G.S. 
HE recent occurrence of three rather severe earth- 
quakes and of many others of intensity in 
Panama has naturally drawn attention to the possible 
effects of still stronger shocks upon the canal. It is 
generally held, I believe, that the danger is so small 
that it may be disregarded. It is pointed out that the 
region is one in which earthquakes have in the past 


less 


been rare and almost innocuous. And, to this, it is 
added that, owing to its geological structure, slight 


tremors, if anything, rather than destructive shocks, 
may be expected to occur in the Isthmian district. 
For both reasons, there is much to be said, but neither 
seems to me quite conclusive. It does not follow that 
a country in which strong earthquakes have been infre- 
quent or altogether absent for centuries will 
remain immune for yet another century, though it is 
very probable that the present condition of stagnancy 
will endure indefinitely. But instances to the contrary 
The strong earthquake of 1884, which 
Colchester .(England) and 


several 


are not unknown. 
caused so much damage at 
the neighboring villages, occurred in a district in which 
has ever originated and in 
shocks have felt. The 
was by no means celebrated 


no recorded earthquake 
which none but slight 
State of South Carolina 
for strong earthquakes when Charleston was partially 
destroyed in 1886. Nor was Alaska known as a distine- 
tively seismic district until 1899, or perhaps until 1905, 
when the evidences of the greatest recorded earthquake 
uplift were revealed to Messrs. Tarr and Martin. 

Again, too much should not be laid on the 
rarity or absence of actively-moving faults in the 
Isthmian zone, for surveys in mining districts 
that faults may exist at the depth of the mines which 
a survey confined to the surface would not have detect- 
ed. Nor is this all, for, as in the Swansea earthquake 
of 1906, the seismic evidence may indicate the exist- 
ence of still more deeply-seated faults, which the most 
detailed observations either on the surface or in mines 


been 


stress 


show 


would never have revealed. 
But, though it is not 
shocks may occur in the immediate 
the canal, it seems on the whole probable that the pros- 
pect of any damage resulting to the works is but a 
small one. It should be remembered that the epicenter 
of the recent earthquakes was at a great distance from 
the Isthmian zone. It is true that, on October Ist, a 
few walls were cracked in Panama City, but the chief 
damage occurred in the province of Los Santos, and 
especially at Tonosi. As most of the after-shocks 
were felt in the same district, it is probable that the 
epicenter of the earthquakes was not far distant. If 
we take it to have been about a hundred miles from 
the canal, it follows that, to cause serious injury to 
the workings, the would have to 
attain the considerable about 30,000 square 
miles. Unless, therefore, should be a marked 
advance of the epicentral zone toward the canal, it 
would seem that little danger is to be apprehended 
from earthquakes originating in the Los Santos center. 
But, even if a violent earthquake were to occur at 
some place much nearer the canal, it does not follow 
that the works would be seriously injured. Twenty-five 
years ago some interesting observations were made by 
Messrs. Sekiya and Omori at Tokyo. Two similar seis- 
mographs, which had previously 
a shaking table, were placed, one at the bottom of a 
pit 18 feet deep, the other on the surface close to the 
pit. The records given of the earthquakes of two years 
(1887-1889) were afterward compared. If the earth- 
quakes were slight, it was found that the records on 
the surface and in the pit were nearly the same. But, 
if the earthquakes were strong, the difference was at 
once noticeable, not so much in the large undulations 
as in the small tremors or ripples superposed on them. 
In the pit, the ripples were to a great extent smoothed 
away. If the intensity of an earthquake shock depend- 
ed only on the range of the motion, this would not be 
of much consequence. But it depends also on the brev- 
ity of the period of the vibrations, and, on this account, 
the ripples possess an intensity several times greater 
than the large undulations. The effect of smoothing 
away the ripples is thus to reduce the actual intensity 
of strong earthquakes, so that at the bottom of the pit 
may be only about one fifth of that at the surface.’ 


that destructive 
neighborhood of 


impossible 


meizoseismal zone 
area of 


there 


been compared on 


1Japan Seis. Soc. Trans., vol. 16, 1892, pp. 19-45. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column, Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Increase the Patent Office Force 
To the Editor of the ScreNTIFIC AMERICAN: 

1 am heartily in sympathy with the sentiment and 
suggestions expressed in the article, under Correspond- 
ence, entitled “A Plea for an Increased Patent Office 
Force,” appearing under date of October 25th of your 
valuable paper. 

I think we need more discussion along this line in 
order to awaken public interest in this matter. 

Dinuba, Cal. Howarp N. WEDDLE. 


Air Compressors in Whale Catching 
To the Editor of the ScleNTIFIC AMERICAN: 

Reading an article on novel uses of compressed air 
which appeared in the Screntiric AMERICAN of July 5th, 
1913, recalls to the writer a rather novel use of com- 
pressed air which I do not think is known to your 
readers. 

Some of the steam whalers that carry on the whale 
fishery off Tierra del Fuego are equipped with West- 
inghouse steam-driven compressors like those used on 
the locomotives to operate the air brakes, and when 
a whale is killed and the tow line attached, a hollow 
lance tube with a hose attached is thrust through the 
blubber and the air compressor started. This inflates 
the carcass of the whale and facilitates towing it to 
the station where the try works are situated. 


Buenos Aires. J. P. STONE. 


The Double Report of Gun Fire 
To the Editor of the ScrentrFic AMERICAN: 

In an article you published some time ago on a visit 
to the Atlantic fleet during target practice, the writer 
speaks of hearing a double report when a shell from one 
of the small guns passed near their ship. He states 
that one of these reports came from the gun, but that 
the officers of the fleet were not sure as to the cause of 
the other. 

I mentioned this recently to a friend who has seen 
active service in the Philippines, and he said that he 
had often noticed a sharp report when a steel-jacketed 
bullet passed overhead, and that when the bullet passed 
within a yard or so the report was almost as loud as 
that of the rifle. This noise is not noticeable in the 
low-velocity lead bullet. 

I mention this ir case there are any of your readers 
who are interested in this subject. 

Baltimore, Md. AvuGeust MENCKEN. 


Automatic Sprinklers at Sea 
To the Editor of the ScrenTIFIC AMERICAN: 

In your editorial on “The Peril of Fire at Sea,” in 
issue of October 25th, 1913, the question is asked, “Why 
is it that the automatic sprinkler, which has proved 
so highly efficient ashore, has not been applied to the 
protection of ships?” 

I beg to inform you that automatic sprinklers have 
been installed in a number of steam vessels plying the 
Great Lakes and Long Island Sound. I have before 
me photographs of two lake steamers that are partially 
protected by sprinklers. As you say, “structurally con- 
sidered, the problem should not be a difficult one.” And 
the problem of water supply is easily solved by the 
provision of automatic Underwriter fire pumps, or air- 
pressure tanks, maintaining constant pressure of water 
on the sprinkler system at all times; and where there 
is danger of freezing, the installation of a dry-pipe 
system will obviate that difficulty, as is the practice 
ashore. 

Now, Mr. Editor, the answer to your question is, that 
sprinklers are not installed generally in ships for the 
same reason that they are not installed in all factories. 
The owners will not pay for them; it is so much easier 
to “take a chance.” P. D. C. STEWARD. 

Philadelphia, Pa. 


The Busiest Railroad Terminal 


To the Editor of the Screntiric AMERICAN: 

A paragraph in Engineering Notes in the October 18th 
number, gives the impression that the busiest railroad 
terminal in America is the South Station at Boston, 
with 38,411,507 passengers in and out. 

It will probably surprise most of your readers to 
learn that the “Busiest Terminal in America” is not in 
Boston, nor in New York, nor yet in Chicago, but is in 
fact on the other side of the continent entirely. 

The business of the Union Ferry Depot at San Fran- 
cisco surpasses even that of the South Station at Bos- 
ton by over a million and a half a year. 

San Francisco is so situated that nearly all pas- 
sengers reaching the city are compelled to do so over 
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the ferry lines of the various railroads, all landing at 
the Union Ferry Depot. 

For the fiscal year ending June 30th, 1913, the offi- 
cial figures give a total number of passengers handled 
as 39,955,573 distributed as follows: 


Southern Pacific Company ............ e-+. 19,340,22 
San Francisco-Oakland Terminal Railways 14,407,503 
Western Pacific Railway ............... ~s 89,362 
SE PO 64-0 sGdbcnn0 cca vebuaibias sO idles 299,987 
Northwestern Pacific ......... Open cooee ©, 884,508 
Monticello Steamship Company ........ ees 483,988 
SWORE nic ccdbvdegtestebetabecthaeee 39,955,573 


Oakland, Cal. Epw. G. Merwin. 


Spreading and Overturning of Rails 
To the Editor of the Screntiric AMERICAN: 

I write this for information concerning “spree ding 
rails.” Do rails spread and cause wrecks on railroads 
or do they turn over? 

I think there is a difference between rails spreading 
and rails turning over. 

If rails spread the rails would be pushed out at base 
of rails and spikes would be pushed out from rail on 
outside or else their heads would be sheared off. 

If rails turned over then the spikes are pulled on 
the inside of rails. 

In my opinion we would not hear of rail spreading 
if angle bars at rail joints did not get loose and allow 
pounding at joint, with the result that the wheels push 
the rail over at joint and turn the whole rail over. 

This is the opinion of a man that was for thirty-five 
years a trackman on a first-class railroad, and had as 
much experience with wrecks as almost any man, and 
I think he was right. 

Will some one better informed enlighten us on the 
subject? Zacu T. HoskKInNs. 

Chicago, IL 

[Our correspondent is correct in his explanation of 
the action of the rail on the spikes in the respective 
eases of turning over and spreading. Low joints, in 
our opinion, are only one cause tending to produce 
spreading and overturning by setting up oscillations of 
the engine and cars.—EbprrTor. ] 


The Use of Oil at Sea 


To the Editor of the ScrentTIFIc AMERICAN: 

Not enough attention has been paid to the use of oil 
in the rescue of the “Volturno’s” passengers. 

The great increase in the number of lifeboats since 
the “Titanic” disaster is shown not to have solved the 
problem. Even with the most improved davits, boats 
cannot be launched in a high sea. From a height like 
that of the decks of the “Olympic” or “Imperator,” the 
boat and passengers will be lowered to certain destruc- 
tion. 

The use of oil has often been shown in such cases. 
Every tug with barges in tow should be compelled to 
take a supply. Seven lives were lost off Cape Cod last 
week, following hundreds of others. If oil were used 
freely, the tugs could take the men off the barges in 
any weather; whereas now they are compelled to let 
them drift to destruction. 

Life savers along the coast could throw oil, in rockets 
or projectiles, to windward of a stranded vessel, and 
greatly increase the chances of saving the crew. The 
Patent Office records are full of such devices, and no 
doubt the simplest would be found the most effectual. 

The Ordnance Department of the Army would be well 
employed in*co-operating with the Life Saving Service 
in perfecting such a projectile. The Revenue Service 
could use oil freely in the many rescues they are called 
on to make. The device is an old one, but its use should 
be modernized and made effective, and no ship should 
be allowed to sail without proper equipment for the use 
of oil, for the safety of its own passengers, or saving 
the lives of others, found in danger. 

New York city. JosepuH D. HoLmes. 


To Our Subscribers 


E are at the close of another year—the sixty- 

ninth of the Screntiric AMERICAN’s life. Since 
the subscription of many a subscriber expires, it will 
not be amiss to call attention to the fact that the 
sending of the paper will be discontinued if the sub- 
scription be not renewed. In order to avoid any in- 
terruption in the receipt of the paper, subscriptions 
should be renewed before the publication of the first 
issue of the new year. 

To those who are not familiar with the ScrenrTiric 
AMERICAN SUPPLEMENT a word may not be out of place. 
The Screntiric AMERICAN SUPPLEMENT Contains articles 
too long for insertion in the Screntiric AMERICAN, as 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the Screntiric AMERICAN and 
SuprpLeMENT the subscriber receives the benefit of a re- 
duction in the subscription price. 
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The American-French Radio Time Signal 
Experiments. 
HE Naval Observatory succeeds in receiving time 
signals from the Observatory of Paris by radio 
telegraphy via the Eiffel Tower and Arlington, for longi 
tude determination. 

For about a month the Naval Observatory at Wash 
ington and the Observatory of Paris have been sending 
time signals to each other, using the Arlington radio 
station and the Eiffel Tower in a campaign to determine 
the difference of longitude between the two places and 
the velocity of propagation of radio signals throush 
space. Owing to interference from other radio sta 
tions, but principally to discharges of atmospheric elec 
tricity, there has not been much success until the night 
of November 19th, when the beats of the Paris ciock 
as transmitted by radio signals were compared with 
the Washington clock for some minutes by the method 
of coincidences. The season of the year when atmo- 
spheric conditions are best for radio work is now ¢om- 
ing on, and it is expected that the work in which the 
American and French commissions are engaged will 
proceed as planned. 

The Naval Cbservatory was the first institution in 
the world to have its time signals regularly transmitted 
by radio telegraphy for the benefit of ships at sea, 
enabling them to check their chronometers and there- 
by better determine their longitude, and it also has sent 
signals in this way to enable surveying parties under 
the Hydrographic Office to determine the longitude of 
points which they used as bases. 

Although radio signals travel through space at ap 
proximately the velocity of light, there is a slight but 
appreciable loss of time (a small fraction of a second) 
in starting such a signal on its journey away from tiie 
aerial of the sending station and in receiving it at the 
other end. It was desirable to eliminate this loss o 
accurately measure it, and the observatory was consi 
ering this problem in 1912, when it was ascertained 
that the French had already solved it by one of the 
methods which were suggested for study, viz., that of 
“coincidences.” Here was a beautiful solution and the 
superintendent of the Naval Observatory, realizing its 
possibilities, proposed that steps be taken to arrange 
with the French government to exchange signals be- 
tween the Eiffel Tower and Arlington. 

The Navy Department would have been content if 
granted simply the privilege of taking its own astro- 
nomical observations in Paris and using the Eiffel Tower 
radio station for sending signals; but the French gov 
ernment showed the keenest interest in the problem, 
and last spring sent five of its leading experts to this 
country to study it, while the Navy Department had 
representatives in Paris for the same purpose. As a 
result of these preliminary investigations it was agreed 
that there would be an American and a French commis- 
sion which would work side by side, but independently, 
each commission having a party in Paris and another 
in Washington at the same time, until one half of the 
observations and exchanges of signals were completed, 
when these parties would exchange stations, taking 
their instruments with them, and repeat the process. 

The interval since last April has been devoted to ge* 
ting ready. Two specia! telescopes have been provide.! 
for the American parties, which are designed to elim 
inate as far as possible instrumental and 
errors, and the exchange of stations is intended to still 
further eliminate such errors from the fina! 
Two instrument houses have been built, side by side. at 
the observatory, identical in design, one to house the 
French and the other the American party. 
houses are considered models of their kind and will be 
available for future use in similar work. 

Four radio experts were ordered from the fleet to the 
Naval Observatory to get the necessary experience to 
enable them to compare the clocks, separated as they 
are by about 3,800 miles, and to assist in making prep- 
arations. Two officers who had had experience in hydro- 
graphic surveying were also detailed to join the astro- 
nomica! staff of the longitude campaign. A great many 
details had to be studied and tested at the observatory 
in preparation for this great undertaking, as the appa- 
ratus in Washington and Paris differ considerably. 

The same signals which are set by the Arlington 
radio station for the Naval Observatory are to be used 
by naval hydrographic surveying parties in the West 
Indies and Central America, and fifteen observatories 
scattered from Maine to California have already indi- 
cated their desire to take advantage of them to deter- 
mine longitude. In this way the undertaking inaugur- 
ated by the Naval Observatory will have a far-reaching 
scientific and practical influence, and that observatory 
already is considering a still more far-reaching under- 
taking, namely, that of tying together the continents of 
North and South America and many of the islands of 
the Atlantic and Pacific, and possibly some of the coun- 
tries in western Europe, by longitude determinations 
based on radio signals to be sent from the radio sta 
tion to be built by the Navy on the Panama Cana! Zone 


personal 


restuits 


These 














SCIENTIFIC AMERICAN 





December 18, 


1913 














Awer oy, Jerusalem 





The cyclopean 


Baalbek the Mysterious 


wall and lofty pillars of the Great Temple, Baalbek. 


In Many Respects the Most Famous Ruins of Bible Lands 


Teoma the grandest relies of a great nation’s van 
4 ished glory 


stands the ruins of Baalbek, certainly 


one of the nest mysterious of ancient cities These 
ruins in Syria are rightly renowned for their massive 
ness and for the great amount of both bold and deli 
cates carvings with which they are adorned An ac 


count of them is appropriate, for through the German 


excavators, under Dr. Sabeisheim and Prof. Puchstein, 
who have been toiling here for four years now, much new 
and interesting light has been thrown upon the history 
of this nce Tamous city Indeed, these savants may 
‘ have done for Baalbek what Layard did for 
Nineveh and Bal 


Still it must he 


ylon and Schleimann for ancient Troy 
:dmitted that the work of the Germans 


has not been altogether a disinterested one, for the 


Kerlin museums now possess many of the finest ex 


imples of carvings found here 


These wonderful ruins, in some respects the most 


fumou n Rib iands, lie in the narrow picturesque 
valley of the Litani a short distance west of the little 
tow! f Banlbek, at an altitude of some 4,000 feet 
aubeve sea level The town is about ten miles north 


which runs from Beirut to Damascus 


lo visit the ruins, therefore, one goes by train from 


Beirut to Eil-Mullakka, from which place they can be 


reached in an hour or two by carriage. Here the ancient 


\ssyrians worshipped Baal, the Greeks, Helios, the 
God of the Sun, and the Romans Jupiter. The early 
Christians, to worshipped the God of Jehovah at 


bre t Baalbek, turning the great pagan temple into 

(hristian shrine They, in turn, were driven out by 
the Aral whe converted these wonderful old temples 
I » Tortre ‘ 

Although inscriptions and tablets found make this 
ver clear, we have, nevertheless very little knowledge 
of ancient Baalbek Its history is lost in the thick 
obscurity of a very remote past, and even its existence 
was for nturies utterly unknown. The extraordinary) 
silence of | neient Greek and Roman writers con 


extensive, wealthy, important, and 


John of Antioch is the 


cerning a place so 


accountable 


By Harold J. Shepstone 


And he 
many of his statements He ascribed 


only ancient author by whom it is mentioned 
was wrong in 
these ruins to Alius Antoninus Pius, declaring that he 


built the great temple at Heliopolis, near Libanus, in 
Phoenicia, which was one of the wonders of the world 
in the early days of the second century. Inscriptions 
found by the German excavators would go to show, 
that the great 


Romans in the first century after Christ, 


however, temples were begun by the 
and this view 
Michel Alouf, 


taalbek, and who has devoted an 


is also confirmed by the Syrian writer 
who is a native of 
immense amount of time to the patient study of all 
documents bearing upon the history of his birthplace. 

Oriental writers speak of Baalbek at the period of 
the first Arab invasion, describing it as being then one 
Syrian cities, having stately 


of the most splendid of 


palaces adorned with monuments of great antiquity, 


abounding with fountains and artistic adornments of 
wonderful richness, variety, and beauty. Its commer 
cial importance is shown by the fact that during its 


siege by the Moslems, shortly after the fall of Damas- 
cus, its enemies captured a caravan bearing four hun- 
dred loads of silk, sugar, and other commodities; and 
ransom that was 


its wealth is ascertained by the 


executed, of two thousand ounces of gold, four thousand 
ounces of silver, two thousand silk vests and a thousand 
swords, in addition to the arms borne by its defenders. 

Most visitors to Baalbek find the ruins confusing and 
somewhat bewildering. Indeed, seen at a distance they 


ure a little disappointing, but once you stand among 
them and survey the massive columns, marble doors of 
bordered 


beautiful 


prodigious dimensions, windows and niches 


with exquisite sculpture and fragments of 


arches, cornices, capitals and entablatures, you are 
mystified at it all. Yet all 


only represent the remains of two grand temples and 


amazed and these ruins 


a smaller one—the Great Temple, or Temple of Jupiter, 
the Temple of Bacchus and a small circular Temple to 
colossal walls of this 


Venus Nevertheless, in the 


ancient 


Syrian acropolis one could place many of the 
The architecture of four, if 


ruins of ancient Rome. 





ages, is represented—DPhvenician, Greek, 


not five 
Roman, Christian, and Saracenic, while some authori- 
ties consider that there are distinct traces of Solomonic 
architecture. 

The ruins stand on ap, artificial oblong plateau of 
Phoenician origin, about 33 


masonry, probably of 


yards long by 200 broad, and varying in height from 
15 to 30 feet. 


may be better realized when it is remembered that the 


The enormous extent of this vast enceinte 


main courtyard, which serves as the approach to the 
Great Temple, is nearly 150 yards long and some 120 
yards wide, dimensions only surpassed by those of the 
Great Temple at Karnak, in Upper Egypt. Beneath 
this colossal platform are vaulted passages like tunnels, 
and it was from these passages until somewhat recently 
that the temple area was reached. 

First and foremost among these ruins therefore comes 
the Great Temple. Its main entrance was from the 
east. Here a wide flight of steps led up to the propy- 
lea, nineteen feet above the gardens and erchards that 
now surround the ruins. This portico was opened to 
the east the full width of the stairs and the worshippers 
used to enter between rows of columns on the bases of 
three of which are inscriptions stating that the temple 
“Great Gods” of Heliopolis. When 


these 


was erected to the 
converted 
certain 
The columns mentioned were 


the Arabs conquered the city they 
temples into fortresses, and to this end to a 
extent remodeled them. 
removed, the staircase taken away, and the material 
used to construct a solid wall where the columns had 

The 
constructed over the bases of the columns and 


been. German excavators have torn away the 


wall 
built a 
be, so that to-day one enters aguin as did the Roman 
Indeed, every visitor to the ruins 


narrow staircase where the great one used to 


worshipers of old. 
to-day owes the Germans a debt of gratitude, for in 
removing the Arabie work they have made the original 
plan more easily comprehensible. Tons of débris have 
been removed and weak parts in the ruins have been 
strengthened. 

From the Propylwa ove passes to the hexagonal fore- 
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with a smaller 
This small court was surrounded by 


eourt by means of a central doorway 
one on each side. 
a colonnade and on four of the six sides by exedr or 
lateral chambers. The Arabs also blocked this three- 
fold entrance and converted the exedre into fortifica- 
tions, filling them with thick masonry. Through the 
great block of stone which has until lately blocked the 
entrance here, the excavators have cut an opening. 

Proceeding inward one passes through a triple en- 
trance into the Great Court, or Court of 


the Altar. Some idea of its immense size 
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apse or apses were built at the west end so that now 
traces of them appear at both extremities of the ruins. 

From the spacious court of the altar one passes by 
means of a wide flight of steps into the Great Temple 
itself. All that is now left of it, however, are six col- 


umns which formed part of the peristyle still standing 
in situ capped with Corinthian capitals and joined by 
an ornate and massive entablature. 
the crowning feature of Baalbek, and piercing the sky- 


They are perhaps 





may be gaged when it is stated that it 
measures 440 feet in length and is about 
370 feet in width. The central portal as 
well as one of the small side portals has 
fallen in, and the pieces which formed 
the arches have been collected and laid 
together on the ground below the places 
Around 


this court on three sides, omitting the west 


where they had originally been. 


and where a staircase led up to the level 
of the Great Temple, are square and semi- 
circular exedrve, which contain many hand- 
some niches for statues, of which, unfor- 
tunately, not a single example remains. 
These were designed as resting places for 
the devotees who came here to worship. 
In front of these exedrw ran a colonnade 
of polished Egyptian granite surmounted 
by an entablature bearing carvings of rare 
beauty. The columns have all fallen and 
now with fragments of their entablature 
and capitals, lie about the court. 

In the center of the court, rather nearer 
to the steps ascending to the temple be 
yond, stands what is left of the large altar. 
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cornice were raised in position and placed across the 
six gigantic but graceful columns is a problem which 
has puzzled engineers as much as savants and anti 
quarians. The plausible 
that a sloping embankment of earth was built 
the quarry a quarter of a mile distant to the top of 
the peristyle, and the stones drawn on rollers by thou- 
sands of slaves, the method resorted to by the anctent 
Egyptians when they built the great Pyramids. The 

numerous mounds of earth still to be seen 


most solution suggested is 


from 


in the great court piled against the wall 
give some color to this theory. 

So much for Baalbek’s first and most 
famous ruin. We now come to the second, 
the Temple of Bacchus, which lies to the 
south of the Great Temple, entirely inde 
pendent of it and on a much lower level 
It had no court, but 
flight of steps from the east. 
of the cella, which is oblong, are quite 
plain on the outside and are built of care 
fully dressed stone, the joints se perfect 


was entered by a 
The walls 


that a knife blade cannot enter between 
Around this at a distance of ten feet, on 
the two sides and ends, runs a row of 
smooth columns which form the Peristyle. 
These, including their czpitals, are about 
high and are surmounted by a 
connected 


52 feet 
magnificent 
with the walls of the cella by enormous 
slabs of stone which are elaborately carved 
with the heads of emperors, deities, and 
interwoven with floral forming 
a most unique ceiling. While the walls 
of the cella are still perfect, more than 
half of the columns forming the peristyle 


entablature and 


designs, 








On each side of it is a pool or basin used 
for ablution in connection with the relig- 
ious rites here observed. It was only dur- 

ing the recent excavations that the altar 

was discovered and also the steps by which the priests 
When these temples 
Christians a 


ascended at the time of sacrifice. 


were taken possession of by the early 
church was erected over this altar, part of which was 
destroyed and then the space leveled up with earth 
so that the church floor was above the top of the altar. 
The lower part of the staircase was also filled over 
removed to accommodate 


while the upper 


The Great Temple beyond was demolished 


part was 
the apses. 
to furnish materials for the construction of this church. 
The idea of these early 
heathenism by placing this Christian shrine right in 
the center of this renowned temple of the heathen gods. 


Christians was to obliterate 


As it seemed to work in best, the apses were placed as 
above described on the west with the entrance from the 
east. Later this was considered unorthodox and an 








Photograph by American Coiony, Jerusalem. 


Block of ceiling in peristyle of Temple of Bacchus, Baalbek. 


line as they do are seen long before the ruins are 
reached. Prof. Taylor says of them: “I know of noth- 
ing so beautiful in all remains of ancient art as these 
six columns. From every position, and with all 
lights of day or night, they are equally perfect.” From 
a little distance their perfect proportions make them 
A wall 40 feet 
high forms a fit pedestal for these magnificent columns. 
They are 74% feet in diameter and with their bases 
and Corinthian capitals tower 70 feet into the air, the 


appear smaller than they actually are. 


whole being crowned by a graceful entablature some 
15 feet in height. Each shaft consists of three separ- 
ate pieces of stone held together with iron. The Turks 
have barbarously made incisions in the columns at sev- 
eral places in order to remove the iron cramps. 

Iiow the ponderous stones which form the colossal 


have fallen, the north side being the best 
preserved. Here in a niche may be seen 
a tablet commemorating the visit of the 

German Emperor to these ruins in 1898, 
Notwithstanding the profuse ornamentation of the 
peristyle it is exceeded by that of the portal to this 
temple, which is indeed the gem of the entire edi 
fice. The door posts are elegantly carved with figures 
of Bacchus, fawns, cupids, satyrs and bacchantes, woven 
around which are grape vines and clusters of fruit, 
also poppies and ears of wheat, all of which are sym- 
bolical of the reveling which the 
This great doorway stands 43 feet high and 21% feet 
wide, while the carving of the posts just mentioned 
covers a space about six feet wide. On both sides of 
this door stand graceful fluted columns forming the 
prostyle or portico, while the plain ones of the peri 


temple suggested. 


style, which stand behind them, seem to reflect their 
beauty. As already stated, these two temples stood 


(Concluded on page 462.) 























Photograph by American Colony Jerusalem. 


Ruins of the mosque, once a Christian church, Baalbek. 


Phowgrapa by American Colony, ycrusaiem. 











Lofty pillars of the Great Temple, Baalbek. 





An Apparatus for Automatic Transmission 
and Reception of Wireless Messages 
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the 
with 


the key is depressed 


still in 


a galvanic battery 


spring attached to it, contact 


the battery spring, strikes the top of a vertical metal 
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only necessary to place the reproducing needle at the 
beginning of the groove and to connect the cylinder with 


its electric motor. Before the graving tool is used it ig 

















By Lucien Fournier rod which, is surrounded and supported by a spiral advisable to cut a V-shaped groove with the obliter. 
HE apparatus described below is based on the prin spring, and is connected with the electromugnet of the ator. The graving tool, placed in this groove, to which 
ciple of the phonograph. It comprises, in the first graving tool. Thus the electromagnet is energized and it gives the form of a U, makes a much better 
place, a evylinder of wax on which a sapphire-pointed the sapphire point is pressed into the wax. At the record than it would produce on the unprepared wax 
tool inseribes Morse telegraphic symbols, giving the same time the cylinder is turned through a shorter or cylinder. 
proper length to each letter and to each space between longer arc, according to the key used, so that a dot or We have said that the apparatus is equally useful for 
letters or words. To the record thus pro the automatic registration of wireless 
duced is ited a needle, which follows "y messages which come to a_ receiving 
the trac made by the graver The re station from any transmitting station, 
producing needle is connected by a lever For this purpose it is only necessary 
to a key which operates a wireless trans to intercalate the electromagnetic graver, 
mitter 4 by means of a suitable commutator, in the 
The dispatch thus automatically launcb circuit of the relay of an ordinary receiy- 
ed into space is received by means of a ¥ Lietremagnetc Graver ing station. The currents produced by the 
similar apparatus, connected with the re V Groover, a Engraved Grooves relay, traversing the electromagnet, cause 
lay of the receiving station. The currents t iN { IN A“) — the graver to operate in conditions iden- 
of this relay. by traversing the coils of an f Yi ) tical with those in which the original ree. 
electromagnet, operate the graver, which aD ‘ ord was made, except that the cylinder is 
records the message upon a second wax probe par} eps turned with uniform speed by its electrie 
eylinder Dia ‘ — — , h : motor. As the signals are being received 
In either case the cylinder is turned by grammatic view of the apparatus, showing also the graver and and registered, they may be heard by 
a small electric motor placed in the base sending key. means of a “buzzer” inserted in the cir. 





of the apparatus. The axis of the cylinder 
is connected by a belt to the motor and by 
gearing t horizontal shaft, which moves 
means of 


The bridge 


a sliding bridge or carriage by 


a comb and a helicoidal screw 


can be brought back to its initial position 
by pressing a lever 

The sliding bridge carries a platform 
upen which the graving, reproducing and 


obliterating tools are mounted. The graver 





is attached to a bent lever pivoted to the 
latform. The free end of this lever is 
connected by a silk cord to the armature 
of an electromagnet. When a current tra 


electromagnet the armature is 


the intermediation of the 


verses the 
attracted and, by 
the sapphire point is forced 


When 


cord and lever 


eylinder the current 


into the wax 








electromagnetic graver. A 
thus be heard as 


the 


message 


cuit of 
wireless can 
distinctly as an ordinary telegraphic mes- 
sage. 

In this last application the motor that 
drives the cylinder is started by the first 
call of the sending station, but, in 
to eliminate the action of stray 
the circuit of the electric motor is broken 
by a clockwork if the call is not repeated 
within a certain length of time. 

This apparatus, the invention of M. Leon 


order 
waves, 





Champeix, is capable of rendering import- 
ant service in wireless telegraphy, by mak- 
ing possible a very accurate transmission 
and the repetition of a dispatch that has 
not been satisfactorily received. In receiy- 
ing, the advantages of the apparatus are 
still greater, as the received and registered 





‘enses the graver and the armature are 


brought back to their original positions 





by a spring 
differ 


into contact with 


The reproducing needle acts in a 
the 
be adjusted 


ent manner. In order to bring it 


grooves of the cylinder, the platform must 


by means of two elevating and lowering screws. When 
this adjustment has been correctly made, the point of 
the needle enters the groove and follows every inden- 
tation made by the graver. The needle is attached to 


lever 


the short arm of a pivoted to the platform, and 
form, to 


which, by 


its movements are transmitted, in amplified 


the curved end of the long arm of the lever, 


fixed metallic contact piece, automatically 


pressing on a 


perfurms the functions of a Morse key, and makes and 


breaks the current of the wireless transmitting 


appa- 
The 


ratus Perfect contact is assured by a spring 


recorded on the 


Inessare 


General view of the apparatus for the automatic transmission and reception of 


wireless messages. 


lever is 
limited 
battery 


recorded. The travel of the 
the duration 
by a the 
spring and breaks its contact with the spring attached 
to the lever, while the key is still descending and turn- 
the ratchet. 
affords the 
and its shavings 
the groove. The the dash key 
with that of the dot key, except that the 
duces a longer current and turns the cylinder through 


a dash is 
rather 


key 
of the current is 
the 


long, but 


stop which arrests descent of 


means of wheel and 
interval 
itself 


action of 


ing the cylinder by 
This 
tool 


short currentless graving 
from 


is identical 


time to remove 


former pro- 


a greater are 
In order to transmit the message thus inscribed it is 


message can be read at leisure by turning 
the cylinder with any desired speed, thus 
obviating the necessity—now of frequent 
of compelling the sending station to repeat 
several times. 


oecurrence 


the message 


A New American Flying Boat 


LD seneges the past summer Mr. Orville Wright has 
been experimenting with a new hydro-aeroplane of 
the flying boat type, and he has recently brought out a 
will undoubtedly find favor with all 


machine which 


sportsmen interested in aviation. 
The first Wright hydro-aeroplane, it will be remem- 


bered, was of the twin float type, and was built for 


Mr. Russel A. Alger and flown for him by Aviator 
Frank Coffyn. Even to- 
day this aviator prefers 





cylinder, therefore, is trans 


mitted automatically and 
with 
The 


carrie a 


perfect accuracy 


bridge also 


sliding 
third tool, called | 


an ecbliterator, which is 


breught into contact with 
the wax cylinder in order 
to efface the record of the 
preceding message 

We have said that the 


turned by an 


eylinder is 
motor, but this is 


the automatic [= 


electric 





done only in 





the pontoon type of hydro- 
aeroplane, as the operator 
is not in a tight place in 
case the machine dives into 
the water, and also because 


he believes it to be more 
seaworthy. After experi- 
menting with this type for 
some time, however, Mr. 





Wright, aided by Grover C. 
Loening, the author of 
*““Monoplanes and Biplanes” 
and the present superin- 





transmission and reception 





making 
the 


of mess 


the original record of 


FRONT VIEW OF WRIGHT FLYING BOAT IN ACTION. 


Note the peculiar tapered stern behind the step, and the small floats beneath the 


lower plane. 


tendent of the Wright fac- 
tory, has evolved the new 
flying boat shown in the ac- 





message to be transmitted 
the cylinder and the graver 
are operated manually by 
means of a special mechan 


ism, placed in base of 


This 


the 
the apparatus 


mechanism has three levers 








or key The middle key 
acts on the eylinder only 
and tas po electrical con 
nections By pressing it 
once or twice, the cylinder 
urned, by means of a 
heel and ratchet, through 
the between consecu 
tive ers or words. Each 
of the other keys is simi 
larly connected with the 
cy lindes by a wheel and 





companying illustrations. 
The new Wright flying 
boat is different in several 
respects from the 
and from those which are 
copies of it. A small 
Wright biplane is mounted 
low down on top of a hy- 
droplane hull and contains 


Curtiss 


the motor on its lower 
plane much as in the ordi- 
nary land machine. In- 
stead of having a long up- 
wardly slanting, tapered 
stern or tail, this hull, 
which has a single step 


about in the middle, tapers 
down to the water about 
half way back to the rud- 








ratchet, and also carries a 


flat spring, the end of which 


the end of a simi 


supports 


lar spring connected with 





Note the 


SIDE VIEW OF THE FLYING BOAT GATHERING HEADWAY. 


location of the men and motor, and the clearance between the 


propellers and surface of the water. 


A new twin-propellered hydro-aeroplane. 


ends of 





ders of the aeroplane. 
These are supported on the 
usual four outriggers used 

(Concluded on page 462.) 
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SCIENTIFIC AMERICAN 
Catalepsy in Insects 


Experiments Showing How Insects Pass Periodically into a Trance 


ECENT experiments with a species of Phasmid, 
R conducted by Peter Schmidt, Privat Dozent of the 
Imperial University of St. Petersburg, have brought to 
light the astonishing fact that these insects pass periodi- 
cally into a state of catalepsy or trance. The species 
in question (Caradusuis morosus) is a native of North- 
ern India and Afghanistan, but for some years past it 
has been bred extensively in the laboratories of Europe. 
It is exceedingly prolific, and is thus well adapted for 
purposes of experiment. In common with most other 
Phasmide, its form is slender and stem-like, according 
in a remarkable manner with the twigs and branches 
of the plants upon the leaves of which it feeds. Its 
habits are almost exclusively nocturnal. During the 
daytime it rests motionless in a characteristic attitude 
—the fore legs being brought close together and ex- 
tended in a line with the body. In this pose its stick- 
like form and green color combine to vest it with a 
most perfect concealing resemblance to its surround- 
ings. 

In the past, the long hours which this and certain 
other insects pass without evincing the slightest sign 
of animation have been regarded as periods of normal 


By Percy Collins 


without disturbing their death-like slumber. Schmidt 
points out that these results are entirely in accord with 
what we know of cataleptic phenomena in general, viz., 
that the subject does not feel pain, and that the muscles 
are not susceptible of fatigue. He also emphasizes the 
fact that the cataleptic state in Phasmids arises natur- 
ally, and from unknown inner causes. When in an 
active condition, the insects cannot be hypnotized arti- 
ficially, as can be done with rabbits, crayfish, ete. For 
this reason he calls the phenomenon “autocatalepsy.” 
He adds that from a biological standpoint the cataleptic 
state may be regarded as an accommodation to a highly 
developed protective resemblance. The insect becomes 
in no small degree a part of its environment, and com- 
pletely subject to external factors. It is, for example, 
swayed by the wind, just as if it were really one of 
the stems among which it rests. 

In order to awaken these Phasmids from their hyp- 
notice slumber, prolonged excitation of the nervous sys- 
tem is needed. This may be effected mechanically by 
pinching the extremity of the abdomen with forceps, or 
by electric shocks from an induction coil. It is notice- 
able, however, that the stimulus must be very strong 


with Huntington's Chorea. There were also 10,050 trait 
surname cards in the files. These enabled the student~ 
to find all the data in the office on a given trait, classi 
fied according to surnames (the maiden names of mar 
ried women are always used when available). There 
are now 58,655 trait-locality cards. These enable one 
to locate readily all the data in the files of the office 
on mechanical geniuses in Connecticut, or any town or 
city in that State, or on feeble-mindedness in Rockland 
County, New York, and so on. There are also 8,055 
loecality-trait cards, which collection performs. as its 
name indicates, the function of tracing the history of 
traits possessed by the families of a given locality. It 
is a sort of inventory of the blood of the community. 
Then there are the surname locality cards, and the 
locality-surname cards both numbering 8,150. The first 
constitutes a directory of the geographical distribution 
of a given family and the second serves as a directory 
of family names of a given community. 

On January 22nd, 1913, there were on file in the 
Eugenics Record Office seventy-seven requests in which 
intelligent persons asked for instructions for making a 
study of the eugenical fitness of a contemplated mar 
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Fig. 1 Normal resting attitude of the insect Carausuis. 
Schmidt calls the wrestling “bridge.” 


slumber, or as due to instinctive promptings calculated 
tu enhance the protective value of the creature’s physi- 
cal endowments—such as its shape and coloration. But 
Schmidt has demonstrated that the quiescent condition 
—at least in the case of Carausuis—is the outcome of 
catalepsy. All his experiments have shown that the 
muscles of the insect are in that state which physiolo- 
gists term fleribilitas cerea, i. e., wax-like flexibility. 
They are strained, but not extremely so, and if they 
are further stretched, they remain in the new position. 
Exactly the same state of the muscles is observed in 
the case of catalepsy or “hypnosis” in the higher ani- 
mals, and in mankind. 

Schmidt found that he was able to arrange the Phas- 
mids, when in a cataleptic state, in uncouth and abnor- 
mal poses, and that they would subsequently remain 
absolutely motionless for long periods of time. For 
example, he placed some on their heads, and they re- 
mained thus for as long as four and a half hours. 
Others were poised bridge-wise between two books, the 
middle area of the body being weighted by means of 
paper slips to such an extent that the whole insect 
became bow-shaped. Even more remarkable was the 
posture which Schmidt designates the “wrestling 
bridge.” This, as well as numerous other strange atti- 
tudes were maintained by the Phasmids for one or 
more hours; nor was it possible to detect the slightest 
sign of fatigue or even of vitality. Finally, some of 
the insects were subjected to the ordeal of mutilation; 
and it was found that their legs, antenne and heads 
might be cut off, and their bodies sliced into fragments, 


Fig. 2.—Standing on its head. Fig. 3.—Extended on its back. 


Catalepsy in insects. 


or long continued to be effective. In normal circum- 
stances the insects regain animation at the hour of twi- 
light, probably as the result of stimuli connected with 
the processes of nutrition, though of this nothing is 
certainly known. 

In conclusion it remains to be said that the remark- 
able results which have attended Schmidt's experiments 
should induce many students to undertake similar in- 
vestigations. If one species of Phasmid is subject to 
cataleptic seizures, then in all probability other species 
will be found to exhibit like phenomena. Moreover, 
it may well be found that the protracted periods of 
quiescence which many insects periodically sustain are 
really instances of catalepsy. This may be the case, 
for example, with the strange, stick-like caterpillars 
of the geometrid moths whose habits resemble so closely 
those of the Phasmide. Again, it has already been 
shown experimentally that a pin may be passed through 
the body of a sleeping moth without awakening it. 
Surely this suggests that the insect is not. merely repos- 
ing, but rather that it is in a cataleptic seizure. 


The Progress of Eugenics 
URING the past twenty-seven months more than 
2,400 persons have exchanged letters with the 
Eugenics Record Office of Cold Spring Harbor, N. Y., 
on matters concerning some phase of eugenical studies. 
Up to January 20th, 1913, there were ten thousand and 
fifty surname trait cards in the files of the office. These 
are for use in locating all persons of the same surname 
with the same trait—as for example, all the Smiths 


Fig. 4.—-Nautis, or seahorse-like pose. Fig. 5.——What Prof. 


Body bent and supported by small stone. Fig. 6.—Insect as bridge between two books. Its body weighted by means of paper siips. 


riage, all of which letters were received within a space 
of four months. 

Of late the subject of eugenics has become a popular 
one for newspaper discussion. Unfortunately the 
American reporter does not trouble himself to find ont 
the truth concerning the aims and methods of eugenical 
study. Anything even remotely related to sex hygiene, 
infant mortality, birthmarks, baby culture, sex control, 
prenatal influence, or to the care, “cure” or treatment 
of defectives, is given a heading entitled “engenics”— 
this or that. Some day they will learn that it is only 
one of the sciences devoted to the promotion of human 
welfare. Eugenics is no more concerned with defectives 
than with genius. Both are legitimate objects of eugeni!- 
cal study. Eugenics does not seek to undo or to modify 
one’s traits—that is a task for the educator—but it 
does seek to prevent in the future eugenically unfit 
matings. It is not—as one paper recently called it-— 
“the latest social upheaval.” It does not propose to 
undermine the existing social and moral order, or to 
destroy love, but its programme does call for the eugeni- 
cal education of the intelligent classes and for the in- 
telligent management of defectives. 





Funds for the Mawson Expedition are now jro! ably 
sufficient to complete its work and bring the explcrers 
home, the Commonwealth of Australia having just 
added £5,000 to its previous donations. ‘The press 
report recently published to the effect that Mawson 
and his companions had been brought away from 
Adelie Land was erroneous. 





Motor Roller Skates 


O* of the interesting novelties to be 
- wen at the recent electrical 


New York, was 


show at 


the Grand Central Valace, 


a pair of motor roller skates, adapted to 
be driven by electricity obtained from a 
battery rried by the wearer of the 


ventor of this machine 


Skates r 
demonstrated practicability of the 


runs around 


skates | maki exhibition 

the buildin ind also on the sidewalks 
outsick As iown ciearly in the photo 
graph, eacl kate is provided with an 
extension to the rear, on which is support 
ed a sn two-pole motor. The armature 
shaft carries a sprocket pinion, which is 
connected by chain to a sprocket wheel on 
the rear roller axle of the skate The 
motor ne be connected to one or both 
cells of the battery as desired by means of 
flexible wiring ur illustration shows 
the twe cells of battery supported by a 
strap running over the skater’s shoulders 
However, in the preferred form the bat 
tery is rapped to the back of the skater 


Current to the motors is controlled by two 


button switche one for each motor, so 
that the skater may conserve his battery 
by cutting out one or the other skate, de 


idle It will be 
‘ourse that the skater may 


ietting them 


pending upon which is 


understood of 


merely stand on the skates, 


be propelled by the motors, or he may 


skate on them in the ordinary way, using 
the motors to give him a much greater 
speed 


A Convertible Touring Car Tractor 


N the present enlightened age, agricul- 


tural tractors are comparatively com 
mon and they bid fair to be still more 
common in the not far distant future. 


touring cars are very com 
seldom indeed that 


Also, ordinary 


mon, though it is very 


one encounters a vehicle in which the car 


dinal features of both are combined 


Manifestly it is not easy to combine a 


touring car and a farm tractor in one 


vehicle and to do so without sacrificing 


the advantages of either in its respective 
sphere. And yet that is exactly what has 
been done by a western manufacturer, and 
the result is shown by the accompanying 
illustration 
The car, it may be seen, is an ordinary 
when the great 
The 


that has been made 


every day touring car 
tractor wheels are left off, of course. 
ovly ulteration in it 
consists of the addition of a pair of spur 
gears to the hubs of the driving wheels. 
These spur gears mesh with much larger 


gears on the tractor wheels, and with the 


automobile in “high gear” and a single 
reducti t the tractor wheels, the speed 
of the machine is four miles an hour: 
there is a second speed reduction, for 
heavier hauling, which gives a maximum 
speed of only two miles an hour. The 
whole tractor mechanism is quite separate 
and distinct from the automobile proper 


and is merely bolted in place when the 
farmer desires to convert his pleasure ve- 
Because of 


hicle into a working vehicle 


the slow rate of progress and the heavy 
work imposed on the engine, an auxiliary 
proper cooling of 
power shaft 
for stationary work also is provided. 

This tractor is de- 
signed to draw, does draw, 
soft or wet 
been estimated, re- 


places from six to nine horses. 


water tank, to insure 


the cylinders, is carried \ 
novel touring car 
and actually 
inch plows in 


sixteen 


three 


ground, and, it has 


Protecting Store Windows from 
the Shock of Blasting 

oe excavating for the new subway run- 

New York, 

had to be 


bing up Lexington Avenue, 


ntity of rock has 


e shock of 


has worked 


a large qua 





the dynamite ex 
with 


blasted 


plosiowus havoc plate- 
glass store windows along the line, and the 
contractors have found it necessary to re- 
inferce the windows. This has been done 
in a very effective way by the use of wood- 
of the 


serve as spreaders for wires that 


each side glass, 


en supperts on 


which 


run across the glass to opposite sides of 


The spreaders consist 


the wind frame 
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How the motor is mounted. 


[co ot ee 











———— 








The “egg” in the Giants Causeway. 














A motor car converted into a tractor. 

















A two and one half ton hydro-aeroplane built to fly across the ocean. 

















Store windows reinforced to protect them from the shock of blasting. 
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of wooden crosses with a short mast or pip 
projecting from the junction of the crogs, 
To provide a good bearing on the glass, 
each arm of the cross is shod with a strip 
of rubber. Usually four of the wooden 
crosses are window, but the 
number and position depend upon the 
size of the pane. When the wires are 
stretched across, both inside and outside of 
the window, they convert the window pane 
into a truss which is greatly strengthened 


used on a 


against the explosion waves. 


The “Egg” in the Giants 
Causeway 


ANY of the readers of this article 

have visited that strange formation 
in the north of Ireland known as the 
Giants Causeway, so called on account of 
a legend that a Scotch giant boasted that, 
did he not have rheumatism, he would 
eross to Ireland and destroy the preten- 
sions of a certain Irish giant. Erin’s giant 
showed his disbelief in this by building a 
his rival for pugilistie 
honors could come over without wetting 
his feet. The battle resulted in defeat 
for the visitor, whose boasting ceased, and 
the part of the causeway in the sea, now 
no lenger needed, was destroyed. Up high 
in the cliff, past the part usually visited by 
tourists, is the “egg” pictured herewith. 
What part this had in the argument is 
unknown. It is a large round stone about 
two feet thick and four feet long, and is 
inclosed in a shell of material resembling 
lava. Around this shell is another of simi- 
lar material. *art of both shells are 
broken away—probably by slides of rock 
—revealing the stone inclosed therein long 
ages ago. 


causeway so that 


An Aero Yacht 
A N enormous flying machine has recent- 


ly been completed at Dutch Island, 
near Savannah, Georgia, by Capt. Mat- 
thew A. Batson, United States Army, re- 
tired. The construction of the machine 


occupied seven months, and it cost $50,- 
000. It weighs 5,000 pounds, and the 
inventor of it claims an additional lifting 
capacity of two The machine is 
equipped with twelve large wing planes, 
one pair having a spread of 391% feet, and 


tons. 


four pair with a spread of 37% feet, while 
The 
wings are peculiarly designed with the pur- 
pose of guiding the air currents inward- 
ly toward the body of the machine and 
there banking them under the base portion 
of the wings, which are concaved under- 
neath and carried back along the chassis, 
so that the currents of air are conducted 
Any 


a sixth pair has a spread of 30 feet. 


along the parts nearest the chassis. 
wing or set of four wings or all twelve 
may have their angle of incidence changed 
at the will of the pilot by the turn of a 
wheel while the machine is in full flight. 
The machine is equipped with three Emer- 
son aeroplane engines, of six-cylinder type, 
installed in the floor of the pilot house. 
Combined, these engines will supply 350 
horse-power, driving the propellers at 1,000 
revolutions per minute. Any one of the 
engines may be thrown out of or into ac- 
tion by the operation of a clutch. The 
eabin of the machine is 27 feet long, and 
is constructed of cypress paneling *% of 
an inch thick, over which is a covering 
of canvas. The lifeboat is made of three- 
ply cypress and ash with inter-layers of 
canvas. The length of the machine is 74 
feet and of the boat 33 feet. It is by far 
the most elaborate hydro-aeroplane ever 
attempted. The inventor 
across the Atlantic in this machine. We 
have yet to learn what it will do in flight. 


expects to fly 


A Mineral Prospecting Apparatus.— 
Benjamin Andrews of Houston, Texas, 
has secured a patent No. 1,071,199 for a 
mineral prospecting apparatus which in- 
cludes a bit and a double drill stem formed 
of two concentric pipes, air being forced 
down through the outer and into the inner 
pipe with the lower end of the inner pipe 
open and disposed to receive the material 
removed by the bit so it can be forced up 
through the inner pipe by the current of air. 
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These columns are open to all patentees. The 


notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScIENnTIFIC 
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Pertaining to Apparel, 

CANE FRAME FOR CAPS AND HATS.— 
JoserH BuCHALTER, 133 Avenue D, New York, 
N. Y. The frame is for use for caps, hats and 
similar articles of head gear and arranged to 
render the article exceedingly light, to insure 
comfort to the wearer, to reinforce, and to ren 
der the same flexible with a view to permanent 
ly maintain the original shape of the article | 


even if roughly used. 

DRESS SHIELD.—Lvtv L. Just, 950 Cros- 
at, La Salle, Ill. This improvement provides 
a shield wherein an absorbent pad is provided, 
which may be easily removed for the purpose 
of laundry or replacement and which, because 
ef the nature of the application of the pad, 
permits the use of a smaller and cooler shield 
and serves to protect the shield; and provides 
means for retaining the pad in position, dis- | 
pensing with the use of auxiliary fastening 
devices 

ORNAMENT HOLDER FOR HATS.—A. P. 
BENNETT, 28 W. 127th St., New York, N. Y. 
This device can be easily secured to a hat and 
will quickly engage any desired ornament, such 
as a feather, ribbon, etc., at any angle, and 
such ornament can be disengaged to 
admit another when it is desired to use the 
same hat for a different social function. The 
holder can also engage more than one ornament 
at different times and at any desired angle to 





easily 





each other. 





Pertaining to Aviation. | 


AIRSHIP.—C. E. Myers, Frankfort, N. y.| 
The invention relates to airships and especially 
to such that employ gas bags to give buoy: | 
ancy It contemplates the use of an explosion 
engine for propelling the airship, and an object 
is to provide an arrangement whereby the ex- 
haust gases from the engine pass into the gas 
bag to affect the buoyancy or equilibrium 
thereof. 

AEROPLANE.—H. C. Wet, care of H. C. 
Well Motor Co., Inc., 120 World Tower Bldg., | 
110 W. 40th St., New York, N. Y. This aero 
plane has two planes with two pairs of auxil 
jary planes, one plane in each of the pairs of 
auxiliary planes being disposed above the other 
respectively, one pair of auxiliary planes being 
disposed in front of the main planes, which is | 
termed the head, and the other pair of auxil- 
jary planes being disposed in the rear being 
termed the tail, there being means which are | 
adapted for moving the auxiliary planes simul 


taneously relatively to the main planes. 


Electrical Devices, 


APPARATUS FOR USE IN THE TREAT- 


MENT OF DEAFNESS.—A. RosenperG, 259 
High Holborn, London, W. C., England. This 


invention is a division of Mr. Rosenberg’s ap- 
plication which was patented March 25th, 1913, 
No. 1.057.279, and has for its object a device | 
for the treatment of deafness and other ell 
orders of the auditory organs by agitating the | 


| 
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RECENTLY PATENTED INVENTIONS | having the double purpose of enabling water] locked in open position, and so afttanged that 


to be contained within the dam for the pur 
pose of weighting the same down and of en 
abling a dam of large size to be constructed 
with a comparatively small quantity of the 
material employed. 

BINDER.—C. E. 
Danville, 111. 
loose leaf binders and is especially intended 
for use to produce a binder adapted to receive 
loose leaves consisting of cardboard or like 


Swirt, 300 Harmon Ave., 


EL 
eee," 























re) | 


LOOSE LEAF BINDER. 


mounts bearing blue prints on opposite sides. | 


The improved binder and mounts has a capac 
ity and form such that a large number of blue 
prints may be assembled in a single binder and 
accessible for convenient examination. 
SANITARY HOLDER FOR. BARBERS’ 
CHECKS AND ACCESSORIES.—F. J. Cox, 
eare of Pioneer Barber Shop, Dodge City, Kan. 
An object here is to provide a holder for the 
use of barbers, adapted to hold checks of vary- 
ing amounts, and in addition, to hold various 
accessories, such as tweezers, curlers, lather 
papers, and such materials as styptic powder, 
face cream, and an antiseptic preparation, a 
camphor preparation, or the like. 
UMBRELLA.—M. Garrav, Soriano, 1436 
Montevideo, Uruguay This invention relates 
to that class of umbrellas in which the rod 
is formed of pivoted sections so that the tip 
section carrying the umbrella when the latter 





UMBRELLA, 


is raised, will be offset at one side of the 
handle, parallel therewith. The illustration 
shows an elevation of an umbrella embodying 
this invention, the umbrella covering being 


This invention has reference to! 


while the latch may be disengaged manually, 
{it will also be disengaged by the act of lifting 
| the shutter prior to closing the same, that ts, 
}a latch so arranged that it may be released by 
| relative movement of the leaves of the hinge 
| with respect to each other. 

DRILL.—F. R. WeatHerssy, 312 Scanlan 
Bidg., Houston, Tex. The invention relates 
to drills for general use and more particularly 
to drills especially adapted for use in connec- 
tion with rock and earth formations. The 
more particular purpose is to provide a drill 
in which there are a number of separate cut- 
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ters detachably secured upon a head. The 
various cutters are removable and replaceable 
independently of one another. In operation 
the parts being arranged and assembled, the 
shank is connected with the operating mechan- 
ism of the drill and being forced against the 
earth is caused to rotate. The cutters are thus 
caused to revolve, the teeth being brought into 
operative engagement with the earth, rock or 
other material to be cut. 


Heating and Lighting. 


PORTABLE ELECTRIC READING LAMP.— 
S. J. Levi, T. A. Rose, and A. H. Rosg, 38 and 
39 Beech St., London, E. C., England. This 
invention has for its purpose the provision of 
a construction especially adapted for attach- 
ment to the cover or pages of books, magazines, 
and the like, or to the lapel of the coat of the 
user, so that the light can be thrown on to 
the pages of such books, magazines and the 
like, or in any desired direction. 

MEANS FOR CONTROLLING FUMES OR 
SMOKE.—G. E. Waaconer, Vacaville, Cal. 
The invention has reference generally to means 
for controlling fumes or smoke, and more par- 
ticularly it is adapted for co-operation with 
a smelter whereby gas, fumes and smoke 
emitted by the smelter may be controlled. 


Household Utilities, 
EGG BEATER.—T. Hott, care of the Holt- 
| Lyon Co., Tarrytown, N. Y. Among the prin- 
| cipal objects of the invention are: To provide 
means, manually operative, for rotating suit- 
able flukes; to eliminate friction in the oper- 
ation of the apparatus; to reduce the space re- 





sound-conducting and sound-piercing portions | omitted, and the tip section being adjusted | quired for storage and transportation of the 


of the ear by means of mechanical vibrations | 
having a continuous undulatory character cor- | 
responding to that of the sounds (speech, music | 
and the like) to which it is required to train | 
the ear to respond. 


Of General Interest, 

WOODEN PACKING CASE.—B. Justin, 742 
Main St., W. Tampa, Fla. The invention re- 
lates to a packing case for general shipping 
purposes, and more especially to a case in 
which cleats are provided extending around 
the case, the cleats being provided with wires 
laced therethrough. The cleats cross the joints 
between the side boards at the several sides of 


Leo. 


a 





WOODEN PACKING CASE, 


the case. The cleats are arranged at each end 
and intermediate the ends, and the wires of 
the end cleats are laced through said cleats, 
through the end frames of the case. An addi- 
tional wire is laced through the end frames 
transversely through te the lacing of the cleats 
and the several wires are sealed in any ap- 
proved manner. 
CELLULAR DAM.—G. 
burgh Bank of Savings, Pittsburgh, Pa. The 
inventor provides a dam having a cellular or 
honey-comb structure in which the 
of different lengths and controllable to some 
extent independently of one another, each cell 





cells are | Greenboro, N. C. 


in a position offset from the handle section. 


Hardware and Tools, 


LOCK.—A. 8S. Franks, 340 W. 19th St., 


| Manhattan, N. Y., N. Y. The invention per 


tains to improvements in locks, and particu 
larly to a locking structure operated by a 
magnet. The object is to provide a lock which 
may be readily operated from the interior at 
any time and which may be operated from an 
exterior or outside of the door by the magnet 
only. 

PENCIL SHARPENER.—J. J. 
Nixon St., San Antonio, Tex. This invention 
provides for sharpening a pencil point by re 
moving the wood therefrom in the form of 





PENCIL SHARPENER. 


shavings of different thicknesses; provides 
means for positioning the pencil preliminary 
to removing the shavings therefrom; provides 
means for varying the operation of the cut 
ting member of the sharpener; provides means 
for collecting the dust and shavings independ- 


ent of the operation of sharpening the pencil; 
Biaauw, 505 Pitts-| and provides a structure transportable in the 


pocket. 

SHUTTER HINGE LATCH.—F. 0. Lawson, 
The aim in this invention is 
to provide a mechanism iz connection with 
the hinge of a shutter for holding the shutter 





Wor, 330 


apparatus; and to simplify the construction 
|}and economize in the cost of the same. 

| Machines and Mechanical Devices, 

| APPARATUS FOR HOISTING LIQUIDS 
| FROM WELLS.—D. D. McCatt, care of South 
| Texas Lumber Co., Houston, Tex. This inven- 
| tion relates to apparatus for raising liquid 
| from wells by means of a compressed fluid, 
} such as air or other vapors or gas, and refers 
more particularly to the class comprising a 


| weer 
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AIR COMPRESSOR 





VACUUM 
CHAMBER 


APPARATUS FOR HOISTING LIQUIDS FROM 
WELLS, 


member carrying a compressed fluid, a member 
used as a cylinder for the liquid to be hoisted, 
and a member conveying said liquid to a de 
sired place, together with means associated 
with the above members whereby the flow may 
be controlled. 

SCALE.—I. CHaret, 552 Sutter Ave., Brook- 
lyn, N. Y. The principal object here is to pro- 
vide a scale head made up of a plurality of 
moving parts by which a sector is actuated 
whereby the deflection or moving of the said 
parts is indicated on a suitable scale, thereby 





evidencing the load on the platform of the 





461 


seales. Mr. Charet has invented another scale, 
the principal object of which is to provide 
means of mounting the scale platform, the con 
struction being characterized by the adjuste 
bility of the parts, whereby the fulcrum may 
be varied in order to vary the effects of dif 
ferent loads on indicating mechanism used 
therewith. 

SELFCLEANING DRAG SCRAPER 
BUCKET.—M. H. Morse, care of John Wag 
ner, Exchange Bank Bidg., 317 Carondelet St. 
New Orleans, La. The invention relates te 
excavating or dredging devices and has par 
ticular reference to the construction of buckets 
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SELF-CLEANING DRAG SCRAPER BUCKET. 


or skips. Among the objects of this invention 
is to devise a bucket having means associated 
therewith for automatic operation whereby the 
contents of the bucket, if of a sticky nature 
will be dragged or scraped therefrom at the 
dumping operation. 

CLOCK WINDING DEVICE.—C. T. Bers 
HARDT, Box 544 Salisbury, N. C. In the pres 
ent patent the object of the improvement is 
the provision of a clock-winding device in the 
form of a self-contained unit attachable to 
the spindle of the winding barrel of the clock 
and bodily removable therefrom whenever de 
sired. 


Pertaining to Vehicles, 

DEFLATING DEVICE.—wW. F. Spice, 
Stickney, 8. D. This device is for use with 
the air valves of pneumatic tires, wherein 
means is provided for opening the valve, and 
having means in connection therewfth for 
gripping the threads of the valve casing to 
hold the valve open to permit the air to dis 
charge therefrom. 

BOLT FASTENING.—Betpin C. Smirru, 779 
Congress St., E. Detroit, Mich. This invention 
is a bolt provided with a lever lock or fasten 
ing for use in place of a nut, the same being 
adapted for general use as a substitute for 
threaded bolts and nuts and being particularly 
applicable for securing the bows of automobile 
tops in such manner that they may be very 
quickly and very easily 
detached. 

VEHICLE TIRE.—R. L. Leacn, P. 0. Box 
18, Honolulv, Hawaii. This inveator provides 
a casing for a pneumatic tire, the surface 
whereof is impervious to puncture and the 
body whereof holds the pneumatic tube against 
undue or uncalculated inflation strains; and 
provides a simple, efficient and cconomical form 
of construction. 

TRACTION WHEEL.—A. Hourrmax, Mutual, 
Okla. This invention is fer use with agricul 
tural implements, traction engines and for like 
purposes, and refers more particularily to a 
traction wheel having a rim and a plurality 
of ground-engaging members associated there 
with and adapted gravitationally to assume 
projected positions in advance or back of the 
point of contact between the wheel and the 
ground. 


located securely or 


Designs, 


DESIGN FOR A LAMP SHADE.—lL. 
Nasu, care of Tiffany Furnaces, Corona, N. ¥ 
N. Y. In this ornamental design for a lamp 
shade the top and bottom are of a band Jlike 
formation, the material forming the bedy of 
the shade being of an uneven yet attractive 
pleated design. 





Notse.—Copies of any of these patents will 
be furnished by the Screntiric AMeRican for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mart 
work. Our staff is composed of mechanica! 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the sve 
clalized, technical, or scientific knowledge re 
quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 

MUNN & Co., 
Patent Soliciters, 
361 Broadway, 
New York, N. ¥ 
Branch Office : 
625 F Street, N. W., 
Washington, D. Cc. 
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For Christmas 
and you are 
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best of its kind and will be 
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You may buy a more 
but none that 
valued more 
Moore’s Non-leakable fountain 


There'sa Moore tosuit every hand. 
Fur sale by dealers everywhere. | 


Every part of every Moore's is unconditionally 


AmericanF cuntain Pen Co. »Macufacterers | 
Adams, Cushing & Foster, Selling Agents 


LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
American Supplement 
For sale by Munn & Co., 


HOW TO BUILD A 


American Supplements, 
thoreughly how a five horse power gas engine can be built at home. 
with exact dimensions of each part. 


PUBLISHERS, 





Wuitinc-ApAms 
CELEBRATED 


BRUSHES 


Always Suit—Never Fail 


Over 10,000 Kinds and Sizes of 
WHITING-ADAMS 
Paint, Varnish, Artist, Toilet, Hair, Shaving 
Household, and other Brushes made 


For Sale Everywhere 


Joun L. Wuitine - J. J. Apams Co. 


ONE WHOLE CITY BLOCK 
690 to 710 HARRISON AVE., Boston, U. S. A. 


BRUGH MANUFACTURERS FOR OVER 100 YEARS 





used 
increasing | 





than a 





Over 80,000 in Use # 
Mostly « y recommen: @ 
For Personal Desk 


Golden Gem 10 
Adding Machine 


Boston, Mass. 
Hand- 


alculations. 








HP. GAS "ENGINE AT HOME. 


1641 1642, E. F. Lake describes Pap ags and 
Complete working 
@ Price by mail for the two 


@ Order from your newsdealer or from 


BROADWAY, NEW YORK 


and 


361 









































You need it be- 
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world’s advance ina 
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human endeavor. 
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A New American Flying Boat 


(Concluded from page 458.) 

on the Wright biplanes, instead of being 
mounted on the extension of the hull as in 
most other A special quad- 
rangular tapered float is mounted beneath 
the boat about half way between the lat- 
ter and the end of the plane, on each side. 
On the usual flying boat cylindrical floats 
are placed at the ends of the lower plane. 
The seats for the pilot and passengers are 
located in the hull just in front of the 
lower plane, and a superstructure is fitted 
giving the hull much the appearance of a 
A starting crank is 
conveniently behind the pilot’s 
the craft is equipped with an 
motor starter, 


flying boats. 


cruising motor boat. 
arranged 
seat, and 
electric 
whistle, 


muffler, anchor, 


and other fittings used on motor 
boats. 

plant of this new boat con- 
60 
motor, 


The power 


of a_ 6-cylinder, horse-power 
Wright 
he twin propellers by 


So efficient is the flying boat that 


sists 
aeronautical which drives 
the usual crossed 
chains. 
sixty miles an hour has 
on board; 
and it rises from the water after traveling 
of 
attained 
shows that the 


than the usual type of flying boat in which 


less than two hundred feet. 
with 60 horse-power 


a distance 
The speed 
machine is more efficient 
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PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential, 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete, 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C, 
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a motor of from SO to 100 horse-power is | 


The machine has shown 
to be stable in and to 
steered and controlled, for Mr. 
piloted it above 
and Mad rivers, which 
in the vicinity 


generally used. 


itself very winds 


be readily 
has frequently 
are nar- 
row winding streams of 
Dayton. 

Another point to be noticed 
new flying boat is the 
high up in front where the spray does not 
strike the pilot while the | 
motor is well protected behind the latter. 
high freeboard and thor- 


the boat should 


this | 
location of the seats 


about 


or passengers, 
On account of the 
ough covering of the bull, 
be able to live in a comparatively high sea. 


Baalbek the Mysterious 


(Concluded from page 457.) 


on a raised platform resting on substruc- | 





| tions. The Great Temple lies 44% feet 
above the level of the plain and is the 
highest part of the entire irclosure, while | 
the Great Court was only 23 feet lower 
down. An inclosing wall, the mammoth 
stones of which have been the marvel of 








deserves mention. The 
lower courses of the wall here are built of 
moderate dimensions, but they 
until we come to a 
the shortest 
being 63 feet longest 65 feet in 
length, each being about 13 feet high and 
10 feet thick. The course of which they 
form part is some 20 feet above the sur- 
face of the ground. They are the largest 
building blocks ever known to have been 
by man, and a still larger 
in the ancient near-by quarry, never hav- 
ing been detached from the rock beneath. 
This one is 70 feet long, 14 feet high, and 
13 feet Its estimated weight is 
1,100 tons, and it calculated that to 
raise it would require the strength of 
60,000 men. It was probably intended to 
be placed the cyclopean wall of the 
inclosure, but sudden 
pestilence, or revolution must have inter- 
rupted the plans of these ancient builders 
or they would not have expended the labor 
of years upon this mighty block and then 


engineers for ages, 


stones of 
grow rapidly 
row of three enormous stones, 
and the 


in size, 


used one 


wide. 


is 


in 


temple some war, 


abandoned it still unattached from the 
quarry. 
Baalbek’s third and last ruin is the 


pretty little Temple of Venus. It is situ- 
200 yards from the other ruins. 
exquisite Corinthian building, 
decorated interior. Ow- 


ated some 
It is 
with gracefully 


an 


|ing to the peculiar arrangement of the 


interior columns, it has the appearance of 
an octagon. The entablature supported by 
these columns does not run continuously 
from column to column, but recedes in a 
graceful curve almost to the wall of the 
cells, giving the whole an appearance of 
lightness and elegance rarely equaled. In 
the last century some attempts at renova- 
tion were made by the Greek Christians, 
who converted it into a church dedicated 
to St. Barbara. It is not now, however, 
used for worship, and has been rapidl) 
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Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


WANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms. Line cannot be duplicated. 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 8. A. 


AGENTS — $35—$60 weekly for you with our 
guaranteed extracts, baking powders and toilet ne- 
cessities. Find out what's doing. Western Labora- 
tories, 1998 Van Buren Street, Chicago. 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earni$25 to $100 weekly. We can positively show 
you by mail how toincrease your salary Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, Ml. 


HELP WANTED 


MILLWRIGHT WANTED to take care of ma- 
chinery. large plant Must have good references, 
be an Al mechanic and inventive Give salary. age 
and references. Address Millwright, Box 773, N. Y. 


PATENTS FOR SALE 


FOR SALE Patent for Revolving Extension 
Table. Patent No. 1,053,742, issuec Feb. 18, 1913. 
Would pay investors and manufacturers to investi- 


gate. Address Marshall & Crossman, Vineland, N.J. 
INQUIRY COLUMN 
READ THIS COLUMN CAREFULLY. You 


will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptly tke inquiry may be repeated. 
Munn & Co., Inc. 





Inquiry No. 9341. Wanted, mail order article. 
A man with long experience in the newspaper and 
advertising field desires to get in touch with the in- 
ventor or manufacturer of same quick-selling article, 
with the idea of inaugurating a Mail Order business 
to mutual profit. 


Inquiry No. 9342. Wanted, a machine tocut No. 
18 wire in 24% inch le ngths and sharpen both ends 
similar to tz ack points. One operation preferred. 

Inquiry No. 9343. Wanted the name and ad- 
dress of manufacturers of machines for grinding the 
peel of oranges and grapefruit. 

Inquiry No. 9344. Wanted name and address of 
manufacturers of patent articles of merit suitable for 
mail order distribution 

Inquiry No. 9345. Wanted name and address of 
manufacturers of Oxy-Acetylene Cutting and Weld- 
ing Torch, also an easy Opening can suitable for 
shoe polish. 

Inquiry No. 9346. Wanted the name and address 
of parties manufacturing tobacco stripping ma- 
chines, and other machines pertaining to cigar 
manufacturing and cigar banding machines. 

Inquiry No. 9347. Wanted the name and address 
of an industrial school where shoemaking is taught 
in all its branches. 

Inquiry No. 9348. Wanted the name and address 
of manufacturers having useful household necessities, 
with a view to obtaining exclusive territory for a 
house to house canvass 

Inquiry No. 9349. Wanted the names and ad- 
dresses of the makers of machinery for making Malt 
Tonic, also a machine for making grease, and ma- 
chines for applying plaster (Cement Gun). 

Inquiry No. 9350. Wanted the name and address 
of the manufacturer of a printing press for the print- 
ing of tapes for clothing. _The machine should pre- 
ferably be worked by hand 

Inquiry No. 9351. Wanted to make some article 
out of wood which could be made from 2 inch ash, 
by party having 75,000 or more feet of waste per 
year which is now used for fuel. 








Look up your European 
Patents 


You may have Furopean patents or pat- 
ent rights lying dormant for want of capi- 
tal or of the night people to work them. 
Our Company ts prepared to take up, ex- 
ploit, or help finance European rights of 
sound inventions or patented articles; 
also to report on their utility and validity 
under guidance of the Company’s own 
Board of Examiners and Experts. 

Arrangements can also be made for sale or exploita- 
tion pf Foreign patents through our own organization 
extending over every civilized country. If possible. 
send models or patterns and patent numbers. 

Patents can be insured after investigation against in- 
fringement, defensive policies obtained, and their valid- 
ity guaranteed. 

Apply in the first instance for particulars to: 

J. M. WILSON, Patent Attorney 
37 Liberty Street NEW YORK CITY 


Representing The Letters Patent Insurance Co., Lid, 
King’s House, Kingsway, London. Fnglaud 
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falling into ruin. The German excavators, 
nowever, have strengthened many of its 
weak parts and cleared away some fifteen 
feet of rubbish so that to-day one obtains 
a better and a clearer view of this ancient 


temple. 


The Manufacture of Hydrogen Gas 
(Concluded from page 452.) 
during this time the coke gases are car- 
ried off through the opened top cover and 
escape into the air through the plate iron 
chimney. The blast is now stopped and 
the top cover closed down, whereupon the 
oil spray is set working, and the oil is 
transformed into oil gas, this being obliged 
to pass through the heated coke of the 
two generators in succession. In this way 
all the light as well as heavy hydrocarbons 
are decomposed. and the result is a high 
grade of hydrogen gas containing from 90 
Before the 
working to deliver 


to 96 per cent pure hydrogen. 
producer is actually 
the pure gas to the rest ef the apparatus, 
eare is taken to evacuate the gas which 
was already contained within the pro- 
ducers, and the first part of the newly- 
produced hydrogen is allowed to escape by 
way of a special valve which is fitted on 
for this purpose, according to a patented 
working of 


method. During the usual 


the producers, the passage of the gases 
through the hot mass of coke causes 
the temperature of the coke to become 
eventually lowered, and when it cools down 
there will be no 
more gas generated. When this is the 


ease, the oil feed is stopped and the hot 


below a certain point 





air blast again turned on so as to fire up} 
the coke mass as was done in the first 
Then the oil spray is turned on 
Thus the meth- 
od is an intermittent one, and consists in 


place. 


and the process repeated. 


an alternate operation of the oil spray 
and hot blast. 
blast usually takes 2 or 3 minutes during | 


Firing up the coke by the | 


the run, that is, when the coke is still hot, 
then the gas production lasts for about 20 
minutes, and so on. 

From the second producer the gas goes 
by good-sized piping into a device which 
is provided with a water seal (shown in 
the first engraving) in order to prevent a 
back flow of gas during the period when 
the hot air blast goes through the pro- 
ducer. Care is taken in all cases to, keep 


the hydrogen from becoming mixed with 
air, as is of course quite essential. The} 


gas then passes into the second car by 
means of coupled piping. On the front 





end of the car is mounted a well-designed | 


scrubber which is designed with water 


flow so as to clear the gas of all mechani 
cal impurities such as ash or soot. The 
scrubber consists of a plate iron case 
which is filled up with the washing ele- 
ments of patented makeup, a water flow 
being introduced at the top, while the gas 
comes in at the bottom of the scrubber. 
Means are provided for effectively divid- | 
ing up the gas flow in small streams so 
that it comes into as good contact as pos- | 
sible with the water. 

Next the gas comes into a cleaner which 
works on a dry process shown in the illus- 
tration, and it is designed to remove any | 
sulphur compounds contained in the gas. 
Here the cells of the cleaner are filled up | 
With a suitable compound which acts as a 
filter for the gas. For some uses of the | 
hydrogen, the purifying process can stop | 
at this point, as the gas is sufficiently pure | 
for many industrial uses as may be seen | 
by the following analysis: CO,, 0.0 per 
cent; O, 0.0; CO, 2.7; CH, 0.0; H, 96.0; | 
N, 1.3. The specific gravity of the gas is | 
about 0.10. 


For such purposes it is not 
necessary to free the gas from carbon 
oxide or nitrogen. Next the gas is freed 
from moisture by sending it through a sul- 
Phurie acid dryer pictured in the small | 
engraving and mounted after the other | 
Last 
comes a heating furnace for removing the 


two devices upon the car platform. 


carbon oxide, the furnace being heated by 
oil gas. Then the gas goes to a cooler, 
Which is built together with the first-men- 
tioned scrubber. Analysis is then as fol- 
lows: CO, O, CH, =0.0; CO=04 per 
cent; H 98.4; N=1.2. Sp. gr. = 0.087 
to 0.092. . 


Firing up takes 1 to 2 hours, and the 





biant can run for months at a time, need- | sun is not constant, 
5 


| of the earth is outside of it and cannot exert any 


| bottom of the ocean the pressure of the water 


| water, and it would thus remain there, the water 


| ocean at all depths. 
| the bottom, as suggested by that writer, it would 
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ing but two men. The plant follows the] 
airship and either supplies it direct, pe 
where too far off, by a special outfit pro- 
vided with steel gas bottles. To this end 
a third car can contain a compressor plant 
for charging the bottles. In any case 
these need not be carried to any very great 
distance in order to reach the airship. 
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(12874) H. H. asks: Would a body} 
weigh more at the earth's surface than say 2,000 
miles from the center, or less? It seems to me it 
should weigh more 2,000 miles from the center 
than at the surface by Newton's law and the 
following statement, which appears in the Inter- 
national Encyclopedia: “If a body is homo- 
geneous throughout, its mass may be considered 
as concentrated at the center."" A. A body has 
its greatest weight at the surface of the earth. 
Its weight diminishes as it is carried above or 
below the surface of the earth. The weight 
above the surface of the earth diminishes in the 
inverse ratio of the squares of the distances from 
the center of the earth. Below the surface of the | 
earth the weight diminishes directly as the distance 
from the center of the earth. Thus at 4,000) 
miles above the surface of the earth, which is 
8,000 miles from the center, or twice the distance 
of the surface from the center in round numbers, 
the weight is but one quarter as much as at the 
surface. Twice the distance, one-quarter of the 
surface weight But at 2,000 miles from the| 
center of the earth, which is 2.000 miles below | 
the surface, or half way to the center in round | 
numbers, a body will weigh half as much as at | 
the surface of the earth. This assumes that the | 
earth is of the seme density everywhere as at the | 
surface It is explained as follows: A body at | 
2,000 miles from the center of the earth is on the | 
outside of a sphere whose radius is 2,000 miles. 
The rest of the earth at a greater distance from 
the center than 2,000 miles ceases to have any | 
effect upon its weight. In this sphere of 2,000} 
miles radius there is one eighth as much matter | 
as in the whole earth, and for this reason the ball 
would be attracted and would weigh one eighth | 
as much, but as it is half as far from the center 
it would for that reason weigh four times as much 
as on the surface of the earth, and four times 
an eighth is a half, so that a body half way down 
to the center of the earth weighs half as much as 
at the surface, if the earth is of a uniform density. 
Your statement that the mass of a body may be 
considered as concentrated at the center requires | 
the qualification that its attraction upon another 
body outside of itself is as if its matter were 
concentrated at its center. At the center of the 
earth a body has no weight because all the matter 


attraction upon it. A body anywhere within a 
spherical shell has no weight. A body at the 
center of the earth is in effect in such a position. 


(12875) C. W. B. asks: In a “‘seience” 
article in a recent Sunday paper the writer said 
that if a stratum of air could be carried to the 


would be so great that it would condense the air 
so it would be heavier and more solid than the 


floating over it as if it was a solid. Now I sup- 
posed there was some air in the water of the 
Hence if a stratum was at 


soon be “absorbed” by the water, and all above 
the normal amount would eventually rise and 
escape at the surface. Which is right? A. | 
Water is about 800 times as dense as the air at | 
the surface of the ocean. If air could be carried | 
to the bottom of the sea it would be compressed 
about 900 times and would then be much denser 
than water, so that it would not rise again to 
the surface. But it is obviously impossible to 
carry air down to the bottom of the sea, open to 
the pressure of the water. The statement which 
you quote says “if it could be carried.” There 
is a very big ‘if’ in it. What you say regarding 
the statement is also very true. You also have 
an “‘if’’ in yours. If air were at the bottom of the 
sea it would still be dissolved, not absorbed, 
in the water as it is at the surface, and so would 
gradually disappear. Both statements are correct. 


(12876) C. C. S. asks: It is said that 
the solar constant is about 3 small calories a 
minute per square centimeter, or 30 large calories 
a minute per square meter. How may this be 
determined? A. The method of determining 
the solar constant is very simple in theory and 
very difficult in practice. The sun is allowed to 
shine upon a metal vessel, and the rise of tem- 
perature of the water it contains is determined 
for a given time. Probably the best work in this 
line has been done by Dr. C. G. Abbott of the 
Astrophysical Observatory of the Carnegie 
Institution in Washington, D. C., with his silver 
disk pyrheliometer, which does not employ water. 
If you are interested in this work you can obtain 
the report of it from the Smithsonian Institution. 
The latest work seems to show that the heatof the 
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: Any mechanic can operate 
them easily. 


GROBET SWISS FILES 
troducer 48 files especially adapted 
MONTGOMERY & CO. 
for drilling either deep or 
shallow wells in any kind of soil or rock 
Send for catalog 
WILLIAMS BROS., Ithaca, N. ¥. _§ 





A Home-Made 100-Mile Wireless 
Telegraph Outhit 4 Rex’ S<iestiie Ames. 


1605 
for a thorough clear deoctedien. | by A. Fred’k Collins. 
Numerous adequate diagrams accompany tne text. Price 
10 cents by mail. Order from your newsdealer or from | 
MUNN & CO., Inc. 361 Broadway, New York | 
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FACTURED BY CONTRACT PUNCHING DIES 
AUTOMOBILE STAMPINGS 
KONIGSLOW Cit NG & TOOL WORKS, CLEVELAND 


Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINER 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 
LEARN WATCHMAKING 


and become independent. Refined, profitable labor. 
Good-Paying Positions Secured. Competent men al- 
ways in demand. tasy to learn; money ear 

while studying. Write for our Catalogue. ‘Address, 
St. Louis Watchmaking School, Dep't 6, Louis, Mo. 
= OR MADE. Print 
Money Saved hy 
Circulars, Book, Newspaper. Press. $5. —— 
er, $18. Rotary, $60. Saves money. Print foroth- 
rs. All easy, rules sent. Write factory for 
Press catalog, TYPE, Cards, Paper, Outfits, 
Samples printing. THE PRESS (O., Meriden, Cons, 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., aiid * 
gre 


Bt. 
BEStYaca rete, 
FROM NOTHING TO NINE MILLIONS 


a year in sales was the result of using a certain sel! 
ing method by one American house. Many others 
have done better. Read all about this method itself 
News, the magazine for the advancement of selling 
' methods, 2208. Market Street, Chicago. 
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in the new book, “‘ The Premium System of Forcing 
Sales: Its Principles, Laws and Uses,” by Henry S. 
Bunting, whe spent six years investigating this sub 
ject. The book will be sent you absolutely free with 
a year’s subscription (two dollars) to The Novelty 
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NOW READY 





a tf ee 
who do lpn S e 

ge) With the Men 
who do Things” 


By A. RUSSELL BOND 
Author of “Scientific American Boy,”’ “Scientific American Boy at 
School,” and “ Handy Man’s Workshop and Laboratory.” 





6x 814—275 pages—101 illustrations, including 59 page plates—one in color 


BOOK of engineering for boys, telling in a boy’s own way what every boy 

wants to know. It recounts the experience of two young lads who spend a 
summer vacation seeing the engineering wonders of New York. The boy with 
red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
the same time he will learn how the big things of engineering are being done. A 
dozen engineers, experts in their several lines, have read and revised the manuscript. 


HERE IS THE TABLE OF CONTENTS: 


Chapter I Chapter X Chapter XVIII 
Uncie Ep'’s WaGer A Man Goes SKYROCKETING Tue LAUNCH OF A 
TsrovuGcu tHe River Bep BaTTLEesHIP 


Chapter II 
Cuaptrer XIX 


First EVENING IN THE Chapter XI 
Bie City Stopp:nG a Leak WitH Tue “Hoopoo Drrpvock 
; a Human Bopy — 
Chapter III Chapter XX 


Tue‘ Rupsper Neck” Avure Chapter XII Twenty Mites Unper 
Chapter IV SPINNING —— A cross rHE SEA 
Five Hunprep Feet ABove sername Chapter XXI 
BROADWAY Chapter XIII MAKING Soap FROM 
— Vv Cars TuHat TRAVEI GARBAGE 
Chapter \V Save ine 
Aut ABpoutT SKYSCRAPERS Chapter XXII 
Chapter VI Chapter XIV Cat = IN THE JAWS OF 
QUENCHING a CITY’'s A ucKEeT DrepGe 
A Hunprep Freer Betow oseen — 
BROADWAY Chapter XXIII 
Chapter VII Craptrer XV THot eaiee Sanaene AT 
CHE BENDs CaGinG Dynamite a 
Cuaprer XXIV 
Chapter VIII sora eet! An UNDERGROUND Swim 
REP R 4 s NG 
RePoORTERS FOR THE SPHERE A Lire AVI ALL Chapter XXV 
Chapter IX Cuapter XVII Ianitine O11n By Com- 
Sanvp Hogs Boats Tuat Devour Mup PRESSION 


Price $1.50 net, Postpaid, $1.65 


MUNN &CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 
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HENDRICKS’ 
COMMERCIAL REGISTER 


OF THE 
UNITED STATES 
Requires 
138 Pages 


to Index 
Contents 


ESTABLISHED 1891 





PRICE, $10.00 DELIVERED 


A Classified Register of the Products of American Manufacturers, 


containing over 1900 pages giving upwards of 


(including trade names and similar detail information) under approxi- 


mately 55,000 classifications. 
EMBRACING EVERYTHING FOR 


MACHINERY 
AGRICULTURE 
MILL OR FACTORY 
ELECTRICAL TRADE 
MINES AND QUARRIES 
POWER TRANSMISSION 
RAILROADS and SHIPBUILDERS BUILDING 
STEAM, GAS AND WATER SUPPLY 
MACHINE SHOPS AND FOUNDRIES 


SEND FOR FREE DESCRIPTIVE BOOKLET, SHOWING SAMPLE PAGES, ETC. 


CONTRACTORS 
CONCRETE WORK 
DRAFTING ROOMS 
AUTOMOBILE TRADE 
HOTELS and INSTITUTIONS 
ARCHITECTS and ENGINEERS 


HARDWARE and HOUSEHOLD GOODS 
MUNICIPAL AND GOVERNMENT WORK 
IRON, STEEL AND OTHER METALS PLUMBING, HEATING AND VENTILATING 


FOR BUYERS | 
AND SELLERS 


Costs 3 
Cents a Day 
Saves Many 
Dollars 


ISSUED ANNUALLY 


390,000 names, etc. 


AND CONSTRUCTION 











S. E. HENDRICKS COMPANY | 


PUBLISHERS 
74 LAFAYETTE STREET 


NEW YORK CITY 
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COMPLETELY REVISED 


Ready October 20 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1914 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 





Albert A. Hopkins A. Russell Bond 


Compiler and Editor for Part I. Sta Compiler and Editor for Part il. SCIEN- 
TISTICAL INFORMATION Editor of riFic INFORMATION. Editor of 
Cyclopedia of Formulas. Handbook Handyman’s Workshop and Labora 
of Travel, Et Member of the tory 
American Statistical Association 


HE. Scientific American Reference Book for 1914 has been completely revised and much new 
matter has been added. Over 60% of the pages have been corrected or new pages substituted 
In this work of revision the editors have again had the co-operation of the highest 
Government officials. The Scientific American Reference Book for 1913 was enthusiastically wel- 
comed by the press and it is safe to say that no other Reference Book in the English language has 
proved of such genuine merit and which has stood the test of time so well. Every one who pur- 
chased a Reference Book for 1913 will want the 1914 eaition. The New York Sun says: 
“Those who know the Reference Book will want the new edition at once. Those who do no 
will save time and money by getting it and learning how to use it.” The large circular is well 
worth sending for, for the map of the time zones of the United States alone. 


therefor. 


Part I. Chapter VIII. Part Il. 
STATISTICAL INFORMA THE PANAMA CANAL, SCIENTIFIC INFORMA- 
TION Chapter 1X. TION 


TELEGRAPHS AND CABLES. 
Chapter I Chapter X Chapter 1 


» > o ND &S&¢ I a Ss 
ae. WIRELESS TELEGRAPHY. coaerer 
Chapter XI. Chapter II. 
Chapter II TELEPHONE STATISTICS OF ASTRONOMY AND TIME, 
FARMS, FOODS AND FORESTS THE WORLD. 
: Chapter IIT 
Chapter III Chapter XII METEOROLOGY. 


POST OFFICE AFFAIRS. 
Chapter XIII. 
PATENTS, TRADEMARKS AND 
COPYRIGHTS. 
Chapter V. Chapter XIV. 

COM MERCE. ARMIES OF THE WORLD. 
Chapter VI. Chapter XV. 
MERCHANT MARINE. NAVIES OF THE WORLD. 
Chapter VII. Chapter XVI. 
RAILROADS. AVIATION. 


Net Price $ 1.50 Postpaid 


Send for large prospectus and specimen pages 


MUNN & CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 


MINES AND QUARRIES ; 
- ms y Chapter IV. 


MACHINE ELEMENTS AND 
MECHANICAI MOVE 
MENTS. 


Chapter 1V 
MANUFACTURES 


Chapter V. 
GEOMETRICAL CONSTRUC 
TIONS. 

Chapter VI. 
WEIGHTS AND MEASURES, 








SPARK COILS 


THEIR CONSTRUCTION SIMPLY EXPLAINED 


Scientific American Supplement No. 1514 
tells you how to make a coil for gas-engine ignition. 


Scientific American Supplement No. 1522 
explains fully the construction of a jump-spark coil and 
condenser for gas-engine ignition. 


Scientific American Supplement No. 1124 
describes the construction of a 6-inch spark coil. 


Scientific American Supplement No. 1087 
gives a full account of the making of an alternating cur- 
rent coil giving a 5-inch spark. 


Scientific American Supplement No. 1527 
describes a 6-inch spark coil and condenser. 


Scientific American Supplement No. 1402 
pres data for the construction of coils of a definite 
e 


ngth of spark. 


Scientific American Supplement No, 1882. 
An casily constructed Tesla coil, instructions for the 
amateur. 


Scientific American Supplement No. 1633. 
How to construct a reversing commutator for an induc- 
tion coil. 


Scientific American Supplement No. 1806. 
How to make a shocking coil, simple instructions for 
the amateur. 


Scientific American Supplement No. 1657 
and 1658. Design of induction coils, practical hints 


for the amateur and the manufacturers. 


Scientific American Supplement No: 1632. 
The making of a small coil with bare wire. 


HE above mentioned set of 13 
Scientific American Supplement No. 1700. Php a — fo 91,59, 
Calculations for choking coils, some simple formule. 9 pba 


SEND for our 

Supplement 
catalog, free to 
any address 








ORDER FROM YOUR NEWSDEALER OR FROM 


MUNN & CO., Inc., Publishers, 361 Broadway, New York 
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Safety Type Regular Type Self-Filling Type Regular Type | Filigree Pattern Pocket Type | Safety Type 
Gold Banded Gold Banded Plain Plain | Ster. Silver Gold Banded | Purse Size 
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Clip-on-Cap extra :—German Silver, 25c, Ster. Silver, 50c, Rolled Gold, $1.00, Solid Gold, $2.00 


HE excellent quality of Waterman's Ideals affords one of the real delights among useful 
Tv. Christmas gifts. They are compact, dainty, artistic and altogether practical. You have 
the guarantee of perfection from the makers as well as the knowledge of their increasing 
universal use. There are business, social and students’ types in various sizes, in plain and gold 
or silver mounted styles. Gift pens are mostly of an ornamented nature both because of the 
season and the fact that the pen will be carried and used for years on all occasions. Every 
degree of fine, medium, coarse, stub, oblique or falcon point can be had in Waterman’s Ideals 
to suit the receiver's hand, and may be exchanged if desired. Your local dealer will help 
you with your gift selections. Look for the trade-mark with the word “Ideal” in the globe. 


In attractive Christmas Boxes. Booklet on Request. Avoid Substitutes. 


Sold Everywhere by the Best Dealers 
i &. Waterman Company, 173 Broadway New York 


24 School St 115 So. Clark St., Chicago 17 Stockton St., San Francisco 
107 Nooe Dane Se W., Montreal Kingsway, London 6 Rue d’Hanovre, Paris 
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